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BOS T O N 
SHOW ISSUES 



The Business Men, the Owners and the Industrial and Trade Interests 
in the Territory from Which the Patronage of the Largest and Best 
Exhibition of the Year Is Drawn, . Can Be Reached Through the 
Editions That Will Be Specialized to Promote This National Exposition. 



The MOTOR TRU 

Show Issue will be mailed Marc 




The AUTOMOBILE JOURNAL 

An Owners' Magazine With Its Distribution Concentrated in the East. 
Show Issue Will Be Mailed February 27. 

The Accessary and Garage Journal 

Devoted Exclusively to the Motor Vehicle Industry and Allied Trades, 
Guaranteed to Reach Every Trade Interest. Show. Issue Will:* Be 
Mailed February 25. 

'* * " * * ' ; ** - 

Automobile Journal Publishing Company 

Times Building Pawtucket, R. I. 
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AGENT SUPERVISES PEERLESS TRUCK USE. 

Beacon Motor Car Company Systematically Examines All New England Machines, Making 
Recommendation for Maintenance, and Affording "Service" That Means 
High Economy and Long Vehicle Life If Regarded. 



SERV ICE as expected by the public of the builders 
of motor freight vehicles is a very uncertain 
phrase in that, despite the provisions of the sell- 
ing contract and the terms of the manufacturer's 
warranty, purchasers very generally assume that they 
are entitled to what is constant maintenance, or at 
least the builder or his representative is responsible 
for mechanical conditions that result from causes that 
are wholly beyond their control. 

Service is a decidedly ambiguous term. It has 
never been 
denned by 
more than a 
few of the 
man ufactur- 
ers, and gen- 
erally the re- 
s p o n s i b i 1- 
ities of these 
builders are 
stated in the 
contra cts. 
Aside from 
these the 
owners ap- 
parently be- 
1 i e v e that 
they can 
make such 
use of their 
pro perty as 

they please and exact from the manufacturer what- 
ever they demand. 

From the viewpoint of the builder the machines 
are sold with a warranty of being factory perfect and 
a guarantee of replacement within 90 days of parts 
that shall be defective in material or workmanship; 
that when the vehicles have been delivered the own- 
ers ought to care for them precisely as they would 
any other machinery ; that practical results are in ratio 

35 i 




Checker Examining the Equipment of ■ Peerleaa Truck Brought to the Service Station 
of the Beacon Motor Car Company at Boston for an Overhaul! nf(. 



to the supervision, the operation, the attention and 
maintenance of the owners and their employees. 

Primarily no man should buy a motor vehicle un- 
less he has use for it and can utilize it to its capacity. 
This does not mean overloading, faulty operation or 
lack of care. No machine can be constantly operated 
in excess of its capacity or neglected, and endure and 
continue to be efficient and economical. The manu- 
facturer or his agent expects to advise the owner, to 
assist him in any reasonable way to work his machines 

to obtain the 
best results, 
but they do 
not expect to 
make adjust- 
m e n t s, pro- 
vide parts, 
furnish labor 
and even sup- 
ply vehicles in 
the event of 
failure or ac- 
cident unless 
provided for 
in the terms 
of sale. 

Purely as 
a business 
prop osition 
the manufac- 
turer desires 
that the owner be satisfied and that the vehicles shall 
afford extreme service, as well as be efficient and eco- 
nomical of operation. These results are favorable to 
continuous and increased business, they are dependent 
upon the uses made of the trucks. The owner must 
supervise and direct the operation and care and be 
guided by the experience of the builder, the engineer, 
and those who have occasion to observe the work per- 
formed. A majority of drivers, at least, who are sel- 
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dom mechanics with tools, whose experience is rarely 
constructional, whose knowledge is not based on en- 
gineering principles, are permitted to experiment with 




Chassis of a Peerless Truck Belntc Overhauled, Attn 18 Months' Service, at the Repair 

Shop of the Service Station. 



and neglect machines that represent substantial in- 
vestments, and oftentimes their judgment is accepted 
as against the men who are experts. 

Owners will compel haulage of overloads and will 
not allow the drivers time to work on their machines. 
They can excuse their own absence of judgment and 
neglect, but will condemn vehicles which would be 
productive if used rationally. The well established 
manufacturers or their agents will systematically and 
thoroughly assist the owners to efficiently operate 
their trucks. They will co-operate with them to an ex- 
tent that is seldom understood, and this means me- 
chanical and operating supervision which, if heeded, 
will at least permit practically continuous use and 
afford a prolonged service life. 

Service Station for Peerless Trucks. 
The Beacon Motor Car Company, Boston, Mass.. 
is agent for the Peerless Motor Car Company, Cleve- 
land, O., builder of Peerless trucks and pleasure cars, 
and it maintains for the benefit of owners of Peerless 
machines a service department that is extremely well 
organized. The company has at its service station, at 
660 Beacon street, every facility for repair and restora- 
tion work. The company trains the drivers to have a 
good operating knowledge of the vehicles, and after 
the trucks are delivered exercises an oversight that 
places in the possession of the owner once a month 
a report of the condition of them mechanically. 

The Peerless Company's warranty is for 90 days 
and guarantees replacement of parts if necessary from 
defective material or faulty workmanship, this being 
the standard warranty of the National Automobile 
Chamber of Commerce. In addition the Beacon Mo- 
tor Car Company makes warranty that it will for 30 
days make all adjustments free of charge if not the re- 
sult of misuse or accident ; that it will for 90 days re- 
place and install broken parts caused by defects in 
material, and for a period of one year guarantee to re- 
place, but not install, broken parts caused by defects 
in material, a charge being made for all work done 
outside of the company's service station. 

When a truck is sold the 
purchaser is informed that the 
man who is to drive the ma- 
chine may be trained in the 
service station for any period 
desired, or until in the judg- 
ment of the superintendent he 
is competent to do the work. 
He is not paid by the company 
for this training, and he is re- 
quired to conform to the shop 
rules as to hours, working reg- 
ularly from 8 to 12 and from 1 
to 6 o'clock. What he knows 
concerning motor vehicles is 
learned by the superintendent, 
who decides what instruction 
the man shall receive. If he 
knows nothing of automobiles 
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Motor 

Carburetor 

Cooling 

ignition 

Governor 

Oiling System 

Steering Gear 

Clutch 

Transmission 

Shifting; Levers, Etc 

Springs, Links 

Clips, Bolts, Etc 



BrakeH 

Frame 

Axles 

Lamps A Horn 
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DlflT. Prop. Shaft 

Torque Rod 

Unlver. Joint 
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Body, Hood 
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Foot Boards 



GENERAL. CONDITIONS. 



Report of Tester Blank, Printed In Black on White Paper, Red 
and Blue Ruling, 12 Inches Length and S% Inches Width. 

he is set at work in the repair shop of the service de- 
partment as the helper of a first class mechanic, who 
explains thoroughly every job he is on — the function 
of any part, group or assemblage, what its condition 
ought to be, the causes of the condition it is found in. 
the means for restoration, and what expedient might 
be resorted to in an emergency. 

The purpose is not to teach him to be a mechanic 
in handling tools and working metal, but to give him 
a good foundation of practical knowledge of machinery 
functions, what adjustments can be made, what con- 
ditions can be obviated by care and attention, and 
what work is necessary to insure efficient operation. 
He continues this work until 
the superintendent believes he 
can be taught driving (the as- 
sumption being that the owner 
is willing to pay the man 
wages, or the man can give his 
time to learn his work). If the 
man has had experience driv- 
ing pleasure cars he is set at 
work in the shop for a week or 
more, where he obtains a good 
insight into the mechanical 
construction of the machines. 
Have Advice of Expert Men. 

The driving is taught by 
work on the company's demon- 
strating trucks, where the men 
learn to drive, to load, to oil 
and grease the machines, and 



to give systematic attention. The first morning the 
demonstrating driver oils and greases the truck, be- 
ginning at the right front spring and ending at the 
left front spring, making a tour of the machine and 
oiling, greasing and filling the water, oil and fuel 
tanks. The next day the pupil does this work, fol- 
lowing a formula each day that nothing may be 
neglected. The man is taught how to drive in all con- 
ditions of operating, and to be safe and certain of what 
he does. This period of tuition is continued until the 
man is regarded competent by the demonstrating 
driver and the superintendent to handle the machine 
wherever it shall be used. 

When the truck has been delivered and the driver 
has received his license, the company sends an expert 
driver, who works on the truck for 54 hours, either six 
nine-hour days, or otherwise divided to convenience 
the owner, there being no expense for this man's serv- 
ice unless the truck is used outside of greater Boston, 
when his transportation and hotel bill is charged. This 
man coaches the driver during the period, learns what 
work is to be done with the truck, the conditions of 
operation, the loads carried, distance driven, loading 
and unloading facilities, how the truck is to be ga- 
raged, and what provision has been made to insure 
care and attention. If the driver is not trained at the 
Peerless station he is given the same course of train- 
ing that the men who work with the demonstrating 
truck receive. The purpose is to accomplish all that 
is possible in the 54 hours period to which the expert 
driver is assigned. Should the owner desire the train- 
ing continued he bears the expense of the expert's 
services. The company's driver makes report as to 
the conditions, and when his reports indicate the need 
the owner is given suggestions and recommendations 
are made that will afford him better or more econom- 
ical results. 

Experience of the Men Is Valuable. 

The observations of the company's driver in the 
case in point are directed in any way that will benefit 




The Machine Shop of the Service Station, Which Has Facilities to Do Any Work In Track 
Maintenance Save the Production of Some of the Large Units. 
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Detlill Instructions 



Charge 



THE WORK CALLED FOR ON THIS REPAIR JOB 
AS FAR AS I CAN SEE HAS BEEN COMPLETED 
AND IS SATISFACTORY. 

OWNER 

PER 



Work Order Blank, Filled from Tenter'* Report, Printed In Bine 
on Manila Card, 12 Inches Length and II Inches Width. 

the owner, for while they primarily have to do with 
driving, the practical experience and knowledge of 
the man are valuable and his estimate of conditions 
and methods of usage is carefully made with no other 
purpose than advising the owner how the greatest ef- 
ficiency and economy of the truck may be, in his judg- 
ment, best obtained. 

When the owner begins the operation of the truck 
he is expected to utilize it to meet his own purposes, 
and yet to protect his own interests. Overloading that 
is definitely known to the company, according to the 
original sales guarantee, terminates the manufactur- 
er's warranty. Overloads are advised against, but can- 
not be prevented save by the owner. Good care is al- 
ways recommended, but the owner is the only one who 
can insure this. The supposition may be that the own- 



er does not know just how his machine is being oper- 
ated — that he cannot always control the driver. 

The company's system of inspection provides for 
accurate knowledge that must receive the attention of 
the owner if he is interested in his own property. The 
company's service superintendent prepares an inspec- 
tion schedule for Greater Boston that requires an ex- 
amination of a machine or several machines each day. 
The inspector finds these trucks in operation wher- 
ever he can, rides with the drivers, goes over the ma- 
chines carefully, notes the conditions as regards ad- 
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Peerless Track Chassis In the Service Station Garage for an Overhaul by the Driver, 
Helper and a Skilled Shop Workman. 



Time Card for Workmen, Printed In Black on White Paper, 4Yz 
Inches Length and BM. Inches Width. 

justment, cleanliness, lubrication, wear, the loads car- 
ried, the efficiency, the work of the men in charge of 
them, and learns the manner of garaging and the de- 
gree of attention. 

Reports of these inspections are made, together 
with any observations for the information of the serv- 
ice superintendent, so that the company will have a 
full statement of the use made of the truck and how it 
is cared for. A copy of the report of each inspection 
is sent to each owner, and it 
being specific in its recommen- 
dations with reference to com- 
ponents, etc., and frequently 
including a suggestion which 
will mean more satisfactory 
use or greater economy, he is 
in possession of the same in- 
formation on file with the com- 
pany. When the service super- 
intendent believes best to do 
so he sends a letter to an 
owner directing his attention 
to conditions shown by the in- 
spections. 

Strange as the statement 
may appear, some owners are 
inclined to regard the reports 
as being prejudicial to their in- 
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Submit One Inspection Report for Bach Car Inspected. 
If More Than One Day Is Consumed Submit Supplementary 
Report for Earn Day. 



Owner . . 
Town . . . 
State . . . 
Business 



Date 

Car X umber 

Owner's Number. 
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Shifter Collar 

Clutch Lubrication 

Steering Gear 

Steering Column Loose 

Lost Motion In Control Head. 
Steer. Column Brkt. Loose . . . 

** Cross Rod 

" Side Rod 

" Swivel 

" Sector Arm 

" Knuckles 

" Knuckle Arms 

" Bushings Worn 

Front Wheel Alignment 

Lubrication of Steer. Conn.. 
Sod Pan 



Propeller Shaft 

Transmission Gears 

Shifter Rods 

Bearing Housings Loose f 

Bearings Loose f 

Stuffing Boxes Tight? 
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Oil In Transmission Case 

Chains Tight 

Chains Well Oiled 

Service Brnke Drums Tight 
Service Brake Adjustment. .. - 
Emergency Brake Adjustment. 

Ratchet. Pawls, Etc 

Brake Lubrication 

Springs Front 

Clips 

" Bolts 

" Shackle Links 

" Clamping Bolts 

" Grease Cups 

Dumper Springs Front 

Springs Rear 

" Clips 
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Shackle Links 

" Clamping Bolts 

*• Grease Cups 

Bumper Springs Rear 

Rear Axle Alignment 

Radius Rods 

Had. Rod Lubrication 

Wheels 



Wheels Loose on Bearings. 
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Seat 

Top 

Body 

Power Hoist 
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GENERAL 
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Re- 
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Ability of Chauffeur as Driver 
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Character and Temperament of Chauffeur 
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WORK PERFORMED — Miscellaneous Remarks 



Assssl Inspection Report, Printed In Black on Yellow Paper, 13 
Incbr, length and 8% Inches Width. 

terests — that is, criticism of their judgment and supervi- 
sion, or perhaps interference with their right to use their 
property as they please. Others, however, believe the re- 



Tlme Spent. 
Signed. . 



. Hours 



Inspector. 



Reverse of Annual Inspection Report, This Being a Summary 
of the Service Conditions as Well. 

ports are made for their benefit and they accept the 
recommendations and act upon them. Some owners, 
having received reports that criticise the drivers, show 
them to substantiate their claims of neglect or incom- 
petency, and the men operating the trucks sometimes 
place obstacles in the way of the inspector with the 
hope of preventing similar information reaching their 
employers. Such incidents sometimes necessitate the 
company informing the owner just what might result 
were there continued tolerance of ignorance or care- 
lessness. 

The reports are carefully filed and each month 
these are compared with previous reports to ascertain 
whether the owners have given attention to the infor- 
mation sent them ; if they have sought to profit by the 
examinations of the machines and the suggestions 
made for their benefit. The comparisons often show 
that the owners do not give the supervision or the 
thought to their trucks that the investments justify, 
and that they will seemingly intentionally neglect 
conditions that ought to be improved or materially 
changed. 

Two facts may be noted, that the owners will neg- 
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lect needed repairs because of a desire to "economize" 
in maintenance expense, or because of an unwilling- 
ness to send the machine into the garage or service 
station for repairs, and that the owners will not give 
the drivers time to do work. If a man, for instance, 
reaches a shop or store at 5 o'clock, instead of giving 
him the remainder of the day to work on his ma- 
chine, probably less than an hour of time that he can 
be expected to give as a day's service, he is sent out 
with another load that will keep him out 
until 7 or later. The driver, having worked 
overtime, cannot be expected to give atten- 
tion to the truck without extra pay, and he 
becomes indifferent, although perhaps a 
careful man, well qualified to do mechan- 
ical work and keep the machine in opera- 
tion if he were encouraged. 

Some owners depend entirely upon the 
drivers to do the mechanical work with 
the tools they have available, sending the 
trucks into the station when repairs are of 



pleasure and service machines. These reports are 
handled in the same manner. Owners at a distance do 
not usually depend upon the service station, but upon 
the service it can give them. The Beacon Motor Car 
Company has practically all of New England as its 
sales territory, and in some localities it has sub-agents. 
Inspection may be made through these agencies, in 
which event the monthly reports go to the sub-agent, 
but from all other sections they are returned to the 
superintendent of service, as are the annual reports. In 
the use of the trucks the conditions stated in the war- 
ranty of the company are observed with reference to 
adjustment, replacements and repairs, and statement 
may be made that if the recommendations of the in- 
spectors are observed the operating expense will be 
minimum and the efficiency high. Careful mainte- 
nance means making adjustments whenever found 
necessary, and so far as possible preventing wear ; in- 
suring sufficient lubrication and fuel economy. Com- 
parison of the reports by the service superintendent is 
productive of much valuable information, and facts 
developed that are deemed to be of sufficient con- 
sequence are always made known to the owner. 
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having a sufficient number of machines, 
employ mechanics to keep them operative, perhaps 
having overhauls only done at the service sta- 
tion. Results are in ratio to the capacity of the men. 
the time they have for the work, and the disposition 
of the owners to maintain the vehicles. 

The inspections in the New England territory out- 
side of Greater Boston are made according to a sched- 
ule arranged for this work by President John L. Snow, 
the inspectors usually combining examinations of both 
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and 9 Inches Width. . 

Comment can be made of the disregard for or ignor- 
ance of the value of mileage records. The odometers 
or other indicators are often useless because of failure 
or damage and the accurate knowledge of the fuel con- 
sumption, tire wear, chain service and endurance of 
repairs, is not obtainable. Not only this, lubrication 
is recommended by a carefully developed chart of the 
chassis, on a basis of miles driven, and without the 
mileage record lubricating cannot be carefully or sys- 
tematically done. The statement is made 
by the superintendent of service that if the 
owners of machines could understand the 
possibilities of personal supervision of 
their equipment, even for a brief period 
once a week, and have regard for recom- 
mendations made solely for their benefit, 
the vehicles would be much more service- 
able and could be operated with decidedly 
greater economy and satisf.iction. 

The company's desire is to have the 
owner's co-operation in what is done to 
make the machines useful and efficient, 
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and to have them understand that the real result is to 
insure the rational operation of the machines, yet 
there are those who appear to believe that the super- 
vision and reports are intended to limit the uses that 
may be made of the vehicles. For the benefit of the 
owners the company has spare wheels, radiators and 
ignition batteries, which are rented so that a truck 
need not be withdrawn from work for more than a 
very brief period for the making of a repair to a radia- 
tor or a wheel. For radiators the charge is 50 cents 
daily, the charge being made from the day following 
delivery or shipment from, and until the day previous 
to return to, the service station. For wheels, including 
the use of the tires, the charge for front wheels is $1.25 
for three and four-ton trucks and $1.50 for five and 
six-t<>n trucks, and for rear wheels $2.50 and $3 for 
the respective capacities stated. Damage from fire or 
accident is charged in addition to the daily rate. 
Service Station Facilities. 

The truck service department is maintained jointly 
with that for pleasure cars in the big station of the 
company in Boston. The equipment is exceedingly 
complete, so that any work can be done, and there is a 
stock room in which parts of all kinds for both cars 
and trucks are instantly available. At the station all 
the adjustments required by the guarantee that are 
not made by the inspectors are made, and all restora- 
tion or replacement work is done. Here the owners 
can have done whatever work is desired, most of them 
sending the machines in for overhauling. Anything, 
from rebuilding to a trifling replacement, is under- 
taken, either on the basis of stock and labor or an es- 
timate, but no estimated price is fixed until careful ex- 
amination and accurate knowledge of the condition of 
the machine is obtained. 

\\ hen a machine is brought into the station it is 
examined by a checker, who notes the equipment 
throughout, and the machine must be sent out with 
the same equipment unless some has been replaced, of 
which there must be record. This done, the truck is 
carefully examined by a tester, who gives it both floor 
and road tests. This report is explicit and with ref- 
erence to every detail, complete efficiency being 
sought. The recommendations of this report are ap- 
proved by the superintendent and then the work order 
is made, there being 16 copies, including the heavy 
manila tag that is attached to the chassis. These cop- 
ies are for the owner, the general foreman, the general 
repair department, the accounting department, the 
checker, the garage, the stock room, the tool room, the 
machine, blacksmith, tinsmith, wood working, paint, 
upholstery and electrical shops, and each constitutes 
an order for the particular work that may be required 
of the shops, and is the record necessary in handling 
the job. 

How the Work Is Handled. 

The orders come through the superintendent, the 
genetal foreman, the assistant foreman in charge of the 
dep> -tments, and work may be done simultaneously in 
sev.^l shops. The charge may be to the owner, to 



the company or to the factory, this being designated 
on the work orders. The work is given a job number, 
which is continued in every department. The work- 
men charge their time to the job for each day, giving a 
description of the work and the hours or minutes 
worked, the time cards being approved by the fore- 
men. One card is used for each job, the time on each 
part being stated. These cards are deposited each 
night. Overtime work is recorded on an "overtime 
pass", which states the number of the job, nature of 
the work and the time. 

When stock is required the workman makes requi- 
sition on the stock room, giving the number of the job 
and the stock needed, and when this is approved by 
the foreman the stock is issued. On this the cost price 
and the price charged is entered against each item. In 
the event of stock being requisitioned that is not nec- 
essary or cannot be used, a return requisition is issued 
by the foreman against the job, and the job is credited 
in the stock room and the stock record is debited with 
the stock returned. These cards and requisitions are 
collected each day and those for each job are kept in a 
folio, so when the job is completed there is a complete 
record for each day and for the entire work. From 
these the accounting department makes up the total 
bill. As the work of the different departments is com- 
pleted the work order tag on the chassis is punched by 
the foremen of the different shops, and when the truck 
is fully restored it is sent to the garage, where it is 
tested and the results of each work checked by the 
tester. 

Not until the machine has been passed as in con- 
dition for delivery does the work record terminate, and 
when it is sent out it is checked for equipment. But 
before it is turned over to the owner or his represen- 
tative the work order tag is stamped and a signature 
is required to a prmted statement that so far as can 
be seen the work called for on the job has been com- 
pleted and is satisfactory. The work done is to a high 
standard, by thoroughly capable and experienced men, 
and the charges are as moderate as is consistent with 
such work. The illustrations show the excellence of 
the equipment and the facilities for work of all kinds, 
and evidence the character of the "service" that is 
maintained for the benefit of owners of Peerless 
trucks and cars. If the machines are not mechanically 
erticicnt and enduring the owners must assume re- 
sponsibility, for they have available the resources of 
the company's station and its co-operation to learn the 
condition of the vehicles, and if they reject this infor- 
mation they do so with a thorough knowledge of its 
value to them. 



The Montreal, P. Q.. auto show, which will be held 
this year from Jan. 23 to 30, 1915, will, instead of de- 
voting a separate week to commercial vehicles, set 
apart for them a space in connection with the pleas- 
ure car exhibits. The exposition will be held in the 
Allen line. Liverpool, buildings, and will provide 60,- 
000 square feet of space for exhibits. 
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FURTHER standardization was 
the principal work before the 
mid-winter meeting of the Society of 
Automobile Engineers, held at New 
York City, Jan. 5-7, the organization 
having to deal with an unusual num- 
ber of recommendations by the stand- 
ards committee, and, of course, the 
election of officers to serve for the 
year to come. 

The attendance was very small as 
compared with previous meetings, 
and this was the occasion of comment 
as to the wisdom of having the an- 
nual gathering during the New York 
automobile show. Various causes 
contributed to prevent members at- 
tending — the condition of business, 
show activities, pressure of factory 
work, etc., and a possibility is that 
some other time for the winter meet- 
ing will be decided on, but this is a subject for future 
consideration. 

The meetings of the standards committee, the gov- 
erning committee of the sections and the council took 
place the first day of the session, these disposing of all 
matters before them in preparation for the annual bus- 
iness meeting, which required a considerable part of 
the morning of the second day. At this the tellers re- 
ported the result of the election, which was with the 
choice of \V. H. VauDervoort, president of the Moline 
Automobile Company. Moline. 111., as president; F. H. 
Hutton, first vice president ; J. A. Anglada. second 
vice president; A. B. Cumner, treasurer; C. B. Rose, 
Yelie Motor Vehicle Company. Moline, 111.; John Wil- 
kinson, H. H. Franklin Manufacturing Company, Sy- 
racuse, N. Y. ; William P. Kennedy and F. M. Ger- 
mane, Standard Roller Bearing Company, Philadel- 
phia, Penn., councillors. 

Secretary Coker F. Clarkson read the report of the 
treasurer, which showed an excess of $5505.26 of re- 
ceipts over expenditures as of Dec. 1. 1914. and since 
the previous meeting 32 members. 23 associate mem- 
bers, six junior members, one affiliate member, five 
affiliate representatives and 11 student members had 
been enrolled by the association. The society was rep- 
resented as having the greatest strength in its his- 
tory. Henry M. Leland, the retiring president, and 
President YanDervoort made addresses, the former 
dealing with the work of the association and the fu- 
ture of automobile engineering, and the latter empha- 
sized the problems of motor vehicle engineers, stating 
that designing, although seemingly well established, 
had only been begun. He referred to the great reduc- 
tions in manufacturing cost and the separation of auto- 
mobile engineering into two divisions, designing and 
production, the former to create and the latter to 




YunDrrvoort, I'rrHMcnt of the 
S. A I-:, lor 11)1.",. 



maintain high quality despite price 
reductions, or to improve qualities at 
no increased expense. 

One e\ent of especial interest was 
the presentation of a handsome silver 
piece to Henry Souther, chairman of 
the standards committee, and to 
whom is due in no small measure the 
progress made by the society in 
standardization, who, because of 
pressure of other duties, had retired 
from the chairmanship after four 
years' service. Mr. Souther was also 
honored by election to life member- 
ship in the society. 

The standards committee at its 
meeting heard reports from its divi- 
sions covering the following: Electri- 
cal equipment — fittings for single- 
wire system, dimensions of bulb 
bases, sockets and connector plugs, 
lamp bracket dimensions, junction boxes and defini- 
tion of headlight glare ; iron and steel — physical prop- 
erties of steels; frame sections — fourth report; lock 
washers — specification of lock washer material ; car- 
buretor fittings — method of bolting of flanges of side- 
outlet carburetors, extension of S. A. E. flared tube 
unions to Y and ; Vj-inch sizes and tolerance for union 
nut bore ; miscellaneous — air pump dimensions, rod 
and yoke end pins, extension of thread standard be- 
yond 1 Yi inches diameter, cotter pin standardization, 
width of flat belts for motor fans and hose clamp sizes; 
ball and roller bearings — stock sizes of taper roller 
bearings and thrust bearings ; research — vehicle tax- 
ation formula ; electric vehicle — motor characteristics 
and voltages, standardization of name plates, insula- 
tion of controllers, number of cells in standard battery 
equipment, wiring sizes, insulation, charging recepta- 
cles, fuses, polarity of battery terminals, lamps and 
efficiency tests of solid rubber tires ; standards ex- 
change — bell housings, motor support dimensions and 
piston ring groove dimensions ; springs — fourth re- 
port. 

The carburetor fittings division's report, recom- 
mending the adoption of the existing standard dimen- 
sions and contour, with the bolts placed in a vertical 
plane, for carburetors of the side-outlet type, this be- 
ing to eliminate the confusion existing with carburet- 
ors suited for use with block motors, was adopted. 
Similar action was taken with the report of the same 
committee relative to an increase of tolerance from 
.002 to .005 for all sizes of union nut bore, and that the 
sizes of flared tube union fittings be increased by the 
addition of Y and ^-inch sizes. 

The pleasure car wheels division's report was to 
the effect that the recommendation made at the pre- 
vious meeting, that nine tire and rim sizes be m ar ai- 
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factured and used as regular equipment, had been ac- 
cepted by the Clincher Automobile Tire Manufactur- 
ers' Association, and the recommendation was adopt- 
ed. This provides for nine over-size tires, these to be 
used by owners who desire to increase the size of 
equipment. 

The report of the miscellaneous division on stand- 
ard pins for yoke and rod ends, generally used for 
brake and steering rod linkage, was adopted. 

The report of the iron and steel division, dealing 
with the physical properties of these metals, this be- 
ing supplemental data to the chemical specifications, 
suggesting special uses for various steels and practise 
for determinations for heat treatment and machining, 
was adopted. 

The fourth report of the springs division concerned 
nomenclature of cantilever springs and recommended 
three types for specific designation, as well as a stand- 
ard test for parallelism of eyes and master leaf, limits 
for spring end finishing, and dimensions of frame 
brackets, centre bolt offsets, spring clip nuts, centre 
bolts and spring widths. This report was adopted. 

The report of the electric vehicle division was ac- 
cepted as recommended practise, but was not adopted 
as standard practise. It included the suggestions that 
electric vehicle speed ratings be based on continuous 
operation with half load on hard, smooth and level 
roads or paving at the actual average battery voltage ; 
that electric vehicle mileage ratings be based on the 
rated five-hour discharge capacity of the battery and a 
continuous run over the character of surfaces pre- 
viously stated; that two classes of motors be used, of 
80-P5 vi >lts and 60-66 volts, characteristic curves of 
each of the voltages of either class to be furnished by 
the manufacturer; that each motor carry a name plate 
giving the name and address of the manufacturer, 
whether series, shunt or compound wound, frame size, 
volts, amperes and revolutions a minute, with mini- 
mum and maximum limits for the last three ; the use 
of the rebound test for solid rubber tires; that the 
number of lead-acid cells to a standard battery be 42, 
and that 60 Edison cells constitute a battery. The 
frames section division also made recommendation ot 
practise with reference to the radii of curvature at the 
frame ends and the drop of the frames. 

Reports that were progressive were made for the 
ball and roller bearing division, the standards ex- 
change division, the commercial car wheels division, 
the lock washers division, the electrical equipment di- 
vision and the research division. The research divi- 
sion has engaged in investigation of a formula for the 
determination of the relative wear of vehicles on high- 
ways, this to be used as the basis of recommendation 
for vehicle taxation. 

The result of the mail inquiry as to the place and 
time for the summer meeting indicated a decided pref- 
erence for a session on a steamer on the Great Lakes 
in June. The statement is made that this would prob- 
ably be as satisfactory and economical choice as could 
be made. In the event that financial encouragement is 



given there will probably be exhibition of testing ap- 
paratus made by the society in connection with the 
congress of engineers at the Panama-Pacific Exposi- 
tion at San Francisco, but this has not been deter- 
mined. During the meeting a total of 313 members 
were registered and the largest number attending any 
one session was about 60. 



PULCHER IS PRESIDENT. 



Head of Federal Truck Company Executive of Detroit 
Automobile Club. 



Martin L. Pulcher, vice president and general man- 
ager of the Federal Motor Truck Company, Detroit, 
Mich., is now president of the Wolverine Automobile 
Club of that city, which is the largest organization of 
the kind in Michigan and one of the best known and 
most influential bodies in America. 

The officers of the club are chosen by the board of 
directors, which board is elected by the members, and 
in naming the organ- 
ization for the present 
year, Mr. Pulcher 
was the unanimous 
choice of the board. 
Mr. Pulcher has been 
extremely active in 
the affairs of the club 
since its organization 
six years ago, and 
through much com- 
m i 1 1 e e membership 
has more intimate 
knowledge of its af- 
fairs than any other 
man. 

The club has a 
membership of more 
than 1000. its club 
house in Woodward 
avenue is one of the 
best appointed in Detroit, and it is especially active in 
constructive and philanthropic work. ( )neof itsendeav- 
ors has been the development of the streets of Detroit 
and the highways of Wayne county, and the improve- 
ment of the roads of that section, which are a ma- 
terial benefit to every interest, is the direct result of 
the systematic campaign that the club has maintained 
for betterment of the public ways. The club has con- 
sistently sought to formulate legislation that would be 
beneficial to the motorists and protective of the public 
as a whole, and in addition has brought about uni- 
form information and convenience for the users of the 
highways. Under the administration of President 
Pulcher an even more vigorous progression is prom- 
ised. The activities for the coming year will be large- 
ly directed toward the development of the main high- 
ways in Wayne county, which are being very generally 
constructed of concrete. 




Martin I.. Pulcher, President Wol- 
verine Automobile Club, Detroit. 
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ELECTRIC MEN TO MEET. 



Two-Day Convention at Boston During 
the Big Motor Vehicle Show. 



A two-day meeting of central station and electri- 
cal vehicle interests will be held at Boston March 9 
and 10 at the new home of the Boston City Club, 
which will be an innovation in numerous respects. The 
intention is to have the convention interest and at- 
tract a large number, without a large expenditure of 
money for entertainment, printing of papers, expenses 
of speakers, bancjuets and what are generally regarded 
as necessary features in connection with gatherings of 
this character. 

The intention is to have the meeting without writ- 
ten or printed papers, there will be no official sten- 
ographer, and a banquet has been given over. The 
gathering will interest because there will be full and 
complete consideration of the subjects, which will be 
named from a question box, and so far as possible the 
first day will be devoted to central station problems. 
The second day electric vehicles and the relations of 
the electric and central stations will receive attention, 
and the evening of the second day will be taken up, 
in all probability, by general discussion of traffic prob- 
lems, transportation efficiency, parking facilities, etc., 
as applied to Greater Boston, but with a view of sug- 
gesting principles that will be applicable in other sec- 
tions of the country. 

The desire of the officials of the New England sec- 
tion of the National Electric Light Association, which 
has assumed the responsibility of projecting and or- 
ganizing the meeting, is to stimulate enthusiasm in the 
use of electric vehicles for both freight and passenger 
transportation, and as the meetings will take place 
during the Boston automobile show, which will serve 
to draw many thousands to the commercial centre of 
New England, there is every reason to anticipate a 
large attendance. 

The sessions will take place at the magnificent new 
house of the Boston City Club, where there is every 



facility for entertaining the delegates, and which is 
centrally located. The meeting will be promoted by a 
publicity committee consisting of Palmer York, Bos- 
ton ; H. S. Knowlton (Electrical World), Cambridge; 
VV. B. Conant (Electrical Review and Western Elec- 
trician), Concord, chairman; Albert Weatherby. Bos- 
ton, and William W. Scott (Motor Truck), Paw- 
tucket, R. I. 



TO MOTORIZE FIRE DEPARTMENT. 



At an estimated cost of $140,000, it is expected that 
the fire department of Providence, R. 1.. will be com- 
pletely motorized in the near future. At the recent 
state election it was voted to give the firemen one day 
in five off duty, and a request has been made for 40 
additional men for Providence. It is believed that, if 
motor equipment is installed, this number can be cut 
in half and if so, the salaries saved will pay for the 
new apparatus in a very few years. The motorization 
of the department has been contemplated for some 
time, but it has not been thought advisable to do it 
all at once, motor equipment being bought only as the 
old apparatus has worn out. The new condition, how- 
ever, seems to make a complete change advisable, and 
it is thought that it will be brought about. 



GMC MAKES BIG SAVING IN COST. 




Mark 6000-Pound <ha»xl». Knulpncd for Hour anil Chemical Service The New York City 

Fire Department Haw 20 of Theae Machine*. 



The record of a five-ton GMC truck, operated by 
the American Oil Company, New York City, is of 
much interest as showing a very large saving over the 
cost of horse drawn vehicles performing the same serv- 
ice. Four trips a day are made from Gutenburg, N. J., 
to the wholesale district, with a load well up to the 
capacity of 20 barrels, at an average daily cost of 
$12.60, which covers operation, maintenance, interest, 
insurance, etc., the cost a barrel, for 80 barrels a day, 
being 15)4 cents. The former method was to ship the 
oil by lighter from Gutenburg to pier 36, from which 
it was hauled to the jobbing district by contractors, 
the cost of transportation being 12 cents a barrel for 
lightering and 20 for haulage, a total of 32 cents. In 
addition to this saving of one- 
half of the cost of moving the 
oil, there has been an even 
greater saving in time. Ship- 
ping the old way, delivery took 
at least 24 hours and frequent- 
ly 48, whereas the motor 
makes the run in one hour and 
10 minutes. The truck is mak- 
ing a cash profit of S13 a day 
over the former expense, be- 
sides giving immensely better 
service, to the customer, which 
is expected to have a very pro- 
nounced effect in developing 
business, which will increase 
present profits. 
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GOODYEAR WILL SELL MOTZ TIRES. 



FEDERAL TRUCKS FOR WAR. 



Beginning Feb. 1 the sale of the products of the 
Motz Tire & Rubber Company will be through the 
Goodyear Tire & Rubber Company, which will dis- 
tribute all Motz power wagon and truck tires and will 
make all adjustments. The promise is made by the 
Goodyear Company that users of Motz tires will have 
better service than ever before because of the facil- 
ities of the Goodyear branches, Motz tires now being 
handled by distributors, and after Feb. 1 the same 
sales methods and policies will apply to the Motz lines 
as to the Goodyear. 

The sale of Motz tires will be by the Goodyear 
motor truck tire department, of which C. \Y. Martin, 
Jr., is manager, and preparations are now making for 
the stocking of the Goodyear branches and informing 
the selling representatives. 



FREIGHT HANDLING AT TERMINALS. 



"The Delivery and Handling of Miscellaneous 
Freight at the Boston Freight Terminals" is the title 
of a pamphlet by Prof. Harold Pender, H. F. Thom- 
son and C. E. Eldred, which is a statement of an inves- 
tigation made by the electrical engineering depart- 
ment of the Massachusetts Institute of Technology, 
together with discussion of the report, by the Rail- 
road Club of New York City. The paper was read at 
a meeting of the club, discussed, and is now issued in 
booklet form. It contains an analysis of the time 
spent by wagons in the freight yard and an analysis 
of the time between the arrival of trains in the yard 
and the delivery of freight. The document is well il- 
lustrated with cuts and diagrams, and contains some 
interesting tabulations. 



REGULATION OF PASSENGER RATES. 



Consideration is being given by the assembly of St. 
Louis, Mo., to a bill to fix the rates to be charged for 
motor vehicles which are rented. The proposed sched- 
use of rates is: For machines 
carrying four passengers or 
less, $4 for the first hour and 
$3 for each additional hour. 
Vehicles of greater capacity 
may be charged for at $4 for 
each hour. The taxi rate is 40 
cents for one or two passen- 
gers for the first half-mile, 
with an additional charge of 
10 cents for each quarter-mile 
thereafter, and for each pas- 
senger over two the charge 
will be 20 cents for the whole 
trip. Waiting is to be charged 
for at the rate of 10 cents for 
each five minutes. 



Specially Equipped 3000-Pound Machine 
for Russian Army Service. 



The Russian government, which in common with 
England and France turned to the United States to ob- 
tain motor vehicles for army service at the opening of 
the European war, has made contract with the Federal 
Motor Truck Company, Detroit, Mich., to supply a 
considerable number of these machines. The propor- 
tions of the contract has not been made public, but 
there is reason to believe that this order will take all 
of the wagons that can be produced in excess of the 
normal demand for several months at least. 

The experience of the Russian army has been that 
a 3000-pound unit is the best suited for all-round re- 
quirements, and this size has been adopted for general 
transportation, although this is not used for the haul- 
age of heavy guns. The mobility of the machines and 
the comparatively high speed at which they can be 
operated in all conditions of service are the reasons 
why the type and size has been approved. 

The chassis is the standard chain driven type, but 
the body is special, this being an open express con- 
struction with high sides and ends, with end gate, and 
adapted for carrying bulky loads. The body is fitted 
with two curved bows at either end, these being 
strengthened with three longitudinal members, and 
these support a tarpaulin top, which can be removed. 
The illustration shows the body and top bows with- 
out a covering. The bows are carried in solid sockets 
and the top can be removed or erected in a compara- 
tively short time. 

One series of trucks of this type was equipped for 
field ambulance service, having similar form of top, 
but adapted for carrying two tiers of stretchers, so 
that these could be used for removal of the wounded, 
or in the event of need quickly transformed for the 
transportation of food or ammunition or equipment. 
The numerous uses possible with these machines has 
made them extremely satisfactory in any service. 




Federal 3000-Pound Chaaala Fitted with Special Body and Hr movable Top, for Service •( 

the KuHnlan War Department, 
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POWER TRANSMISSION SYSTEMS. 



Internal Gear Drive Affords Constant Effi- 
ciency and Extreme Service. 



The purpose of all motor wagon and truck engin- 
eers is to conserve power, the objects being to mini- 
mize wear of parts in frictional contact and obtain the 
highest degree of efficiency at minimum consumption 
of fuel and lubricants. The four means of transmitting 
power to the road wheels the vogue with engineers 
are by shaft through a divided axle shaft, by shaft to 
a divided jackshaft and by chains and sprockets to 
wheels turning on a dead rear axle, by shaft, worm 
and gear wheel to a divided rear axle shaft, and by 
shaft and a divided driving shaft through pinions 
meshing with internal gears mounted on the rear 
wheels. 

Of these the shaft is only used for light freight 
wagons, the chains are very generally installed for all 
work, but the demand for constant efficiency, which 
can only be obtained through thoroughly protecting 
the driving systems against accumulations of dust and 
dirt, which adhere to the lubricant and transform it 



truck, were regarded as being the greatest evidence of 
the efficiency of the constructions. In one engineer's 
opinion the gears seen were good for a million miles 
driving. 

The internal gear transmission system has been 
adopted for the Fremont-Mais 3000 and 5000-pound 
trucks, built by the Lauth-Juergens Motor Car Com- 
pany, Fremont, O., and this particular construction is 
regarded as the highest development of this form of 
drive. The power is transmitted equally efficiently, 
no matter how long the period of service, for there is 
no frictional loss save in the bearings, and being per- 
fectly lubricated, thoroughly protected against wear 
from abrasion, and constructed of high-quality mate- 
rials, the fuel consumption is minimized and the full 
power developed is transmitted to the road wheels. 



FOREIGN IMPORT DUTIES 




The Internal Gear Driven Type of Rear Axle Adopted for the Construction of Fremont 
MalH .1000 and 5000-I'ound Truck*. 



into an abrasive, has jmpelled the engineers to devise 
-means of housing the moving parts. The engineering 
difficulties met with in obtaining the necessary gear 
reduction at the rear axle militate against the shaft 
and bevel gear and pinion type of drive. The chains 
can be used with cases that enclose fliem, but these are 
not regarded as being successful because of the large 
wheel sprockets that necessitate them being close to 
the ground, entailing hard usage on rough roads or 
from highway obstacles. 

The other forms of protected driving systems are 
the worm and gear wheel, and the internal gear. The 
former has been highly developed in England, there 
being two types, the Lanchester, with the worm be- 
low the gear wheel, and the David Brown, with the 
worm above the gear wheel. The internal gear has 
been equally highly developed in the Mercedes trucks 
in Germany and the Latil trucks in France, in both of 
which the endurance has been extremely high. In the 
course of investigations of American engineers into 
the qualities of these machines, the wearing qualities 
of the gears, one set having been 13 years in service 
on a Mercedes truck, and another nine years on a Latil 



"Foreign Import Duties on Motor Vehicles and Ac- 
cessories" is the title of a pamphlet issued by the bu- 
reau of foreign and domestic commerce of the Depart- 
ment of Commerce, which is of much value to every 
manufacturer, sales agent or firm that is engaged in, 
or may receive orders for, exportation of machines 

parts, equipment, accessories 
or supplies. The pamphlet is 
designated as No. 30 of the 
tariff series, and is revised to 
November, 1914. It was com- 
piled by L. Domeratzky, chief 
of the division of foreign tariff, 
and it includes general infor- 
mation of details, such as ad 
valorem duties, dutiable 
values, specific duties, du- 
tiable weight, preference 
classification, temporary pro- 
changes, and a summary 
of duties on motor cars. 



and discrimination, 
visions and tariff 
statement of rates 
motor trucks, motorcycles and tires imported from 
the United States into foreign countries. It also in- 
cludes a schedule of the import duties of the different 
countries as applies to motor vehicles and accessories. 
The data are, of course, subject to change from time 
to time, but may be supplemented by information 
obtained by direct inquiry from the bureau. 



The Pull-More Motor Truck Company has been 
incorporated at Augusta. Me., with capital of $500,000, 
to engage in the manufacture of automobile vehicles, 
gasoline motors and all kinds of machinery. E. M. 
Leavitt of Winthrop, Me., is president and treasurer. 



The Revere Rubber Company. Providence, R. I., 
is producing a very large order of motor truck tires 
for use on machines in the service of the French and 
Russian armies. The facilities of the plant are worked 
to capacity and overtime to fill the orders. 
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VEHICLE BATTERY EXCHANGE SYSTEM. 



Practical Results from Viewpoint of Central Station and Owner, Realized by Three Years* 
Successful Experience of the Hartford Electric Light Company. 



CENTRAL station co-operation with manufactur- 
ers and users of machines has been advocated by 
all who have sought to promote more general utiliza- 
tion of electric vehicles. Possibilities and probable 
results have been estimated from practically every an- 
gle. Without discussing details, the prevailing atti- 
tude of the central stations has been to question the 
advisability of either making investment or concen- 
trating endeavor, first because of the limited probable 
revenue, and second because of the assumption that 
such business as might be developed would be foreign 
to the general distribution of light, heat and power. 

The manufacturers of electric machines and those 
selling them have claimed that the central stations 
could as consistently promote the use of electric vehi- 
cles as any other utility for the operation of which 
power is required. The purchasers of machines, or 
those investi- 
gating their 
use for trans- 
p o r t a t ion, 
have main- 
tained that 
absence of 
"s e r v i c e", 
which might 
be a ft" o rded 
by builders of 
cars, wagons 
and trucks or 
by central sta- 
t i o n s, has 
m t 1 i t ated 
against the 
more general 
adoption of electric 



vehicles in America approximately five per cent, are 
used for freight purposes. Perhaps another five per 
cent, is utilized for business in differing ways. 
Few Electric Vehicle Garages. 
Manufacturers of gasoline cars have branches, 
agencies and representatives, and there are many thou- 
sands of garages where service can be obtained — that 
is, the advice and assistance that is necessary to insure 
reasonably satisfactory operation and efficiency. There 
are garages where electric pleasure cars can be stored 
and given attention, but the garages that are exclu- 
sively for electric wagons and trucks are comparative- 
ly few. 

This explanation is desirable to understand the pe- 
culiar situation and the conditions in which the Hart- 
ford Electric Light Company, Hartford, Conn., has 
undertaken to promote the use of electric wagons and 

trucks purely 
as a business 
pro position, 
r e j e c t i n g 
pleasure cars 
and develop- 
ing what is 
u n doubtedly 
th.- most dif- 
ncult field to 
exploit. The 
company be- 
came agent 
for ( ieneral 
Vehicle ma- 
chines for 

The Battery Exchanice Room at the Kinnley Street Station, the \Vanron» Being- Over the Hartford and 
Hydraulic Jack* That Ralae and Lower the Traya of Cells. V i C i llitv It 




conveyances. 

The activities of the Electric Vehicle Association 
of America, the membership of which is largely cen- 
tral stations, electric vehicle and accessory manufac- 
turers, are generally to concentrate promotion work- 
where it will be most effective and which will be bene- 
ficial to every interest. 

In no sense has there been crystallization of policy 
that would seem to be a solution of the situation with 
reference to the central stations and the electric vehi- 
cle industry, and this materially influences against the 
purchasing and use of machines. Pleasure cars were 
developed before freight vehicles were considered 
practical, although both types of electrics were nearly 
contemporary in the market, but following the experi- 
ence of the gasoline automobile amusement was the 
primary object of the buyers. Of the 1,750,000 motor 



had precisely the same demands made upon it that arc 
made by agents and owners upon other central sta- 
tions. There was no reason for experience to be 
otherwise. 

To succeed with its agency was desirable, but not 
necessary for the welfare of the company. There were 
then several garages in Hartford that specialized with 
electric pleasure cars. This business was not desired 
or considered. What was wanted was public knowl- 
edge of the real utility of the electric wagon or truck, 
and confidence that the full utility could be obtained. 
Initial Battery Exchange System. 

The company then adopted a battery exchange sys- 
tem, this being the first service of the kind of the 
world, and which has now been operating for about 
two and a half years. Since that time another com- 
pany, the Washington Water Power Company, 
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Spokane, Wash., has instituted a similar service. There 
are in Berlin, Germany, similar services conducted by 
two private companies for taxicab batteries, but the 
German concerns have no interest in increasing power 
consumption, nor profiting by vehicle sales. 

The service of the Hartford Company has been re- 
garded as an experiment and, while the possibilities 
are generally understood by central station manage- 
ments, no other concerns have undertaken what has 
been proven to be a practical method of increasing 
the current consumption and a foundation for future 
business that seemingly has extremely broad possi- 
bilities. 

In summarizing the condition with which the com- 
pany has dealt the following statement may be made, 
as it satisfactorily explains the possibilities of the bat- 
tery exchange system from the viewpoint of the cen- 
tral station : 




The Battery Charging Room at the Klnaley Street Station, the BatterleM Being on Wood 
Blocking to Obtain Height for lining the town Jack*. 

The investment in batteries is justified on the part 
of the central station because these batteries are a di- 
rect means of selling power in very much the same 
way that transformers, transmission lines, etc., are ac- 
cepted as a proper investment for the central station. 

The load developed in this way is much more ex- 
actly under the control of the central station than any 
other type of load. The system saves a considerable 
investment in lines, etc., which would be required to 
handle the electric vehicle business in the usual way. 
A battery service of this kind makes the electric truck 
a really practical piece of apparatus for the business 
man, and is, therefore, a means of introducing electric 
vehicles. 

The truck buyer approves of such a service, since 
his investment is considerably reduced, and the most 
uncertain elements in the operation of electric trucks 



are reduced to a definite contract basis; that is, the 
items of depreciation and charging current. The 
truck buyer is relieved from any investment in charg- 
ing equipment, and does not require a man experi- 
enced in battery practise. 

Billing a business man on a mileage basis for a 
service of this kind is billing him for something which 
he definitely understands. The truck user has a great 
advantage in the fact that a truck may be worked for 
any number of hours a day to meet the requirements 
of a business. 

The General Plan of the System. 
The company became agent for the General Vehi- 
cle Company in 1910. Then wagons or trucks were 
sold with batteries to any person desiring them and, 
that there might be minimized expense for garaging, 
etc., the company placed its own garage at their com- 
mand, making a flat rate for storage and washing, and 

charging a graduated scale 
for current. The owners were 
expected to furnish their own 
supplies and to pay for ad- 
justments and repairs, but a 
periodic inspection was guar- 
anteed. At that time the com- 
pany had its garage in Pearl 
street, and some available 
storage space in the battery 
station in Kinsley street. 

The battery service was 
developed after considerable 
study, and without precedent, 
so that many of the factors 
were unknown and were 
based on estimates, and for 
this reason there was no as- 
surance that what would be 
established for rates or serv- 
ice would be continued. The 
plan was made by A. C. Dun- 
ham, former president of 
the company. It was to 
sell to a business man any 
type of vehicle desired without battery, and to 
provide a battery for the machine whenever 
necessary, to afford normal or abnormal mileage, and 
to make charge for current practically the same as is 
charged for power service, but on a basis of vehicle 
miles travelled. Two scales were drafted, the one 
where the owner requires no charging apparatus or 
garage, and the other where the customer furnishes 
charging apparatus approved by the company. The 
service is based on a yearly contract and the bills are 
made to cover a month. 

The Facilities Needed for the Service. 
To provide batteries the company must make the 
investment that is usually made by the owner, it must 
locate a battery station at a convenient place, equip it 
with efficient charging facilities, have equipment for 
quick changing, and have a sufficient reserve so that 
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2000-Ponnd Waicon. 

Fixed charge, per month 

Rate per mile 0 to BOO 

Rate per mile 501 to 750 

Rate per mile 751 to 1000 

Rate per mile, In excess of 1000 

4000- Pound Wagon. 

Fixed charge, per month 

Rate per mile 0 to 500 

Rate per mile 5<n to 750 

Rate per mile... 751 to 1000 

Rate per mile, In excess of 1000 

7000-Pouad Truck. 

Fixed charge, per month 

Rate per mile 0 to 

Rate per mile 501 to 

Rate per mile, in excess of 750 

10.O0O- Pound Truck. 

Fixed charge, per month 

Rate per mile 0 to 

Rate per mile 501 to 

Kate per mile, In excess of 750 



500 
750 



500 
750 



3 %c 
3c 

2>4c 
2c 



4^c 
4c 

3Vic 
3c 



6c 

5 c 
3c 



7c 
6c 
4c 



$30 



$40 



$50 



$60 



SCALE NO. 2. 

Monthly scale of charges, under the Edison battery service 
system, as furnished by the Hartford Electric Light Company; 
battery charged in wagon at night, where the customer fur- 
nishes charging apparatus on premises approved by the Hart- 
ford Electric Light Company: 

750-Pound Wagon. 

Fixed charge, per month $10.50 

Rate per mile 0 to 500 2 Vie 

Rate per mile 501 to 750 2 Vit- 



ally consistent demand could be met. To insure rea- 
sonable profit there must be a specific service charge, 
for the basis is mileage, and were there work that 
would greatly vary, or where vehicles could be with- 
drawn from service for a considerable period, without 
the service charge, the company would receive only 
the mileage price, which would necessarily be high. 

Purchasing batteries, the company must make the 
original investment, and the operating cost includes 
interest, taxes, insurance, depreciation, maintenance, 
repairs and careful supervision, as well as light, heat, 
rent and clerical work. Besides, a high state of ef- 
ficiency is necessary, for an owner must make a stated 
mileage and economical considerations demand the 
fewest number of extra batteries to meet the require- 
ments. The company decided that it would adopt Edi- 
son batteries for its service. 

In this connection, statement should be made that 
there is no reason why lead-acid batteries cannot be 
used with a service of this kind with positive success 
and assurance of profit. Bat- 
teries of this type are the 
equipment in the service of 
the companies affording the 
same system for taxicabs in 
Berlin, and these have been 
found to give satisfactory re- 
sults. Practically the same 
methods would obtain. The 
Hartford Company elected to 
make its equipment as stated, 
and it is continuing this equip- 
ment as the demands are in- 
creased. 

The scale of prices for the 
service, as stated, applies to 
two classes, No. 1 and No. 2. 
No. 1 is for battery exchange 
without reference to number 

Used or the time exchanged, Thr t harglug Plant at the Kln.le} Street Station. Thin Furnlnhlng the Current lued to 

and the batteries are taken out 

of and placed in vehicles at the Kinsley street station. 
Scale No. 2 applies to vehicles in which a battery is 
charged at the garage of the Commercial Electric Ve- 
hicle Company at 1271 Main street at night, but should 
there be additional mileage desired another battery is 
installed at the Kinsley street station at demand. 
These scales are as follows : 




Charge thr 85 Batterlea In Conatant Nervier. 



SCALE NO. 1. 

Monthly scale of charges under the Edison battery service 
•ystem as furnished by the Hartford Electric Light Company, 
with the General Vehicle Company's standard wagons and 
trucks. No charging Apparatus or garage required: 



Rate per mile 751 to 1000 

Rate per mile. In excess of 1000 

1000-Pound Wagon. 

Fixed charge, per month 

Rate per mile 0 to 500 

Rate per mile 501 to 750 

Rate per mile 751 to 1000 

Rate per mile, in excess of 1000 

2OO0- Pound Wagon. 

Fixed charge, per month 

Rate per mile 0 to 500 

Rate per mile 501 to 751 

Rate per mile 751 to 1000 

Rate per mile, in excess of 1000 



2c 
1V4C 



3c 

2V4c 
2V4C 
2c 



$14 



$21 



3V4c 
3c 
2V4c 
2c 



7B0-Pound Wagon. 

Fixed charge, per month 

Rate per mile 0 to Son 

Rate per mile 501 to 750 

Rate per mile 751 to 1000 

Rate per mile, In excess of 1000 

1000-Pound Wagon. 

Fixed charge, per month 

Rate per mile o to 500 

Rate per mile 501 to 750 

Rate per mile 751 to 1000 

Rate per mile. In excess of 1000 



2 '4 c 
2 >4c 
2 c 

1 '4 c 



3c 

2'ic 
2V«C 
2c 



$15 



$20 



Outline of Service Contract. 

The contract requires the company to furnish the 
customer continuous battery service for use with Gen- 
eral Vehicle wagons and trucks in accordance with the 
schedule stated, and the company to own. maintain 
and supply all batteries necessary for the operation of 
the machines, and to charge, install and exchange the 
batteries. The owner is required to own and main- 
tain the vehicles for which he has contracted for serv- 
ice ; to keep them in a reasonable state of repair and 
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properly oiled. The customer agrees to bring tlie ma- 
chines to a central location, where suitable apparatus 
lor the rapid exchange of the batteries is maintained. 
The owner agrees to the mileage registered by an odo- 
meter furnished by the company as the correct basis 
for rendering bills, and the company is required to 
keep the odometer in good repair and shall check the 
accuracy of the odometer when requested. In the 
event of the odometer failing, the mileage is to be es- 
timated from previous records until the instrument 
shall be replaced. The owner assumes no responsibil- 
ity for batteries or odometer, except in the event of 
accident or fire when these are not under t he control 
of the company. The company assumes no responsi- 
bility for the damage to vehicles by reason of fire, ac- 
cident or other cause. The company is required to 
have a regular inspection made of the vehicles once a 
month, or not oftener than twice a month. In event 
of a discharged battery being exchanged for a charged 
battery the company furnishes the driver a coupon 
showing the number of miles the battery should pro- 
pel the vehicle; in the event of this battery mileage 
being exceeded a charge is made for "towing in". If 
a customer desires to withdraw his vehicle from serv- 
ice for a period of not less than a month, he may have 
the battery charges cancelled by giving advance no- 
tice in writing, and the company is to have three 
weeks' notice in writing of the intention to renew the 
service. This contract means that a practical business 
arrangement is made, for transient or periodic battery 
exchange service could not be provided. 

Actual Cost of Service. 
Considering the service that is to be obtained by 
the owner, the better way is to quote actual perform- 
ance, which will show four different vehicles, one of 
750 pounds capacity, one of 1000 pounds, and two of 
2000 pounds, these being representative from every 
point of view. These will be designated by the regis- 
tration number, which is the basis of the company's 
record. 



7SO-POIND WAGON, NO. 2025. 

Battery Exchange Serv- 
ice Cost. 

Scale Scale 

Mileage No. 1 No. 2 

0 to 500 $12.50 $12.50 

501 to 750 6.62 5.62 

751 to 1000 5.00 5.00 

120 excess 1.80 1.80 

Fixed charge 15.00 10.50 



Operating data 

Period of service, months... 28 

Total mileage 31.361 

Monthly average mileage.... 1,120 

Working days a month 25 

Average daily mileage 44.80 

Maximum monthly mileage. .. 1,234 
Minimum monthly mileage.. 179 



Average monthly cost $39.92 $35.42 

Average cost a mile 3.57c 3.17c 

1000-POl ND W.IUOS No. 3488. 

Battery Exchange Serv- 
ice Cost. 

Scale Scale 

Mileage No. 1 No. 2 

0 to 500 $15.00 $15.00 

5ol to 750 6.25 6.25 
751 to 11100 5.62 5.62 

96 exc ess 1.92 1.92 

Fixed charge 20.0(1 14.00 



Operating data 

Period of service, months.... 17 

Total mileage 18.632 

Monthly average mileage ... 1,096 

Working days a month 26 

Average daily mileage 43.82 

.Maximum monthly mileage. . 1,392 
Minimum monthly mileage.. 577 

Average monthly cost $48.79 $42.79 

Average cost a mile 4.46c 3.91c 

20O0-POI XO WAGON. NO. »68». 

Battery Exchange Serv- 
ice Cost. 

Scale Scale 

Mileage No. 1 No. 2 

ii to 500 $17.50 $17.50 

501 to 750 7.50 7.50 

751 to 1000 6.25 6.25 

271 excess 5.42 5.42 

Fixed charge 30.00 21.00 



Operating data 

Period of service, months.. 7 

Total mileage 8,895 

Monthly average mileage.... 1,271 

Working days a month 25 

Average daily mileage 50.84 

Maximum monthly miieage.. 1,384 
Minimum monthly mileage.. 1,138 

Average monthly cost $66.6" $57.67 

Average cost a mile 5.25c 4.54c 

24MM>-POrND WAGON, No. 3971. 







Battery Exchange 


Serv- 






ice 


Cost. 










Scale 


Scale 


Operating data 




Mileage 


No. 1 


No. 2 


Period of service, months.. 


5 


0 to 500 


$17.50 


$17.50 




5.733 


501 to 750 


7.50 


7.60 


Monthly average mileage... 


1.147 


751 to 1000 


6.25 


6.25 


Working days a month 


25 


147 excess 


2.94 


2.94 


Average daily mileage 


45.88 


Fixed charge 30.00 


21.00 


Maximum monthly mileage. 


1.323 








Minimum monthly mileage. 


1.025 








Average monthly cost 






. $64.19 


$55.19 










4.82c 



In considering these data one will note that the 
cost witli both scales is given, and, of course, in reg- 
ular service but one scale could 
be applied. The purpose is to 
illustrate the expense with 
either and to show actual oper- 
ating cost. 

Applications of the Scale. 
With reference to scale No. 
1. The purchaser of a vehicle 
pays the price less the quoted 
cost of the battery. He has no 
available place for storage. He 
can make contract with the 
Commercial Klectric Vehicle 
Company for storage at its ga- 
rage, and for this storage he is 
charged $100 a year for a 750, 
1000 or 2000-pound wagon, this 
being $8.33 a month. This 
charge includes the ordinary 

The Cnrage of the Commercial Electric Vehicle Company, Main Street, Where Vehicles n \\\„ e an( l p-reasine- of the ma- 
stered Have the Benefit of the No. S Scale of Hntes. Oiling dim greasing 01 me ma 

Digitized by Google 




January, 1915. 



THE MOTOR TRUCK 



17 



chine. When a vehicle is washed the work is ordered 
by the owner and each washing costs 50 cents. Ma- 
terial and parts for repairs can be obtained at this ga- 
rage and labor is charged at 60 cents an hour. As 
inspection is made twice a month, the owner has as- 
surance that his machine will be kept in good condi- 
tion, if he authorizes the work, and the contract with 
the company for battery service requires such mainte- 
nance that there is no excessive use of current. Aside 
from the driver's wage, the renewal of tires, the cost of 
parts and material for repairs, the labor making re- 
pair, the washing, and the necessary periodic overhaul 
and painting, the owner has no other operating ex- 
pense that is not covered by the service cost. He will 
have the overhead, which will include interest on in- 
vestment, taxes, insurance and the charge for depre- 
ciation to assume. 

These charges will be relatively smaller than when 
the battery was purchased. The depreciation period 
can be computed on the basis of 125,000 miles of vehi- 
cle service, or approximately 10 years, because he will 
necessarily have to maintain it to continue the service, 
and the expense will be in ratio to the maintenance. 

Considering scale No. 1. The purchaser of a ma- 
chine may store it in a stable, a small garage, a shop or 
factory. He can send it to the garage of the Commer- 
cial Electric Vehicle Company for inspection, wash- 
ing, adjustment or repair or overhaul, paying for 
whatever service he may order, lie will have practi- 
cally the same operating expense and overhead and 
depreciation. He saves the garage cost, but the driver 
must be responsible for the oiling and greasing. The 
vehicle is sent to the garage when necessary, but it 
must go to the Kinsley street station for exchange of 
batteries. As a rule batteries are exchanged daily, 
but in a number of instances where the mileage is con- 
siderable two batteries are used. 

Lessened Mileage from Poor Traction. 
Here is a very important fact. An electric battery 
and instruments afford the most accurate means for 
recording power necessary for doing a given work. 
With any increase of the load greater power is neces- 
sary, and with a given load 
any variance from a perfectly 
smooth, level surface will ne- 
cessitate greater Current con- 
sumption. The owner, with 
the battery exchange system, 
buys mileage at stated prices, 
and with the increased use of 
current the rate lessens. Any 
condition that affects the vehi- 
cle, such as grades, muddy or 
slippery paving, greasy ma- 
cadam or gravel roads, rain, 
ice, snow, rutted surfaces, or 
frozen mud that is rough, all 
cause a draft of additional cur- 
rent, without increasing the 
mileage. Or, to put it another 



way. these causes will reduce the mileage of a given 
battery and lessen its productiveness. 

But the company is selling mileage, and this is in- 
dicated by the odometer, no matter how much current 
is used to drive a mile. There is very wide variance 
in current use. and taking a vehicle that is driven over 
the same route with a load of the same weight each 
day as a standard of 100, the consumption will at times 
reach 175. or even in excess of that figure because of 
the road conditions. The demand for batteries is 
greater when more current is consumed, especially by 
those wagons that cover long routes. 

Ratio of Batteries to Vehicle. 

In maintaining the battery exchange the company 
has found that 1.4 batteries per vehicle is approximate- 
ly needed to meet every demand upon it. That is. 1.40 
batteries to a wagon will be adequate, basing expec- 
tations upon experience. The exchange system is used 
by the owners of 58 different machines, of which 11 
are 750 pound, 22 are 1000 pound. 22 are 2000 pound 
and three are 4000-pound capacity. ( )f these about 30 
are garaged at the station of the Comnu-rcial Electric 
Vehicle Company, 15 are stored in places for the con- 
venience of the owner, and the remainder at the pa- 
rage of the Hartford Electric Light Company in Pearl 
street. Some idea of the development of the service 
may be gained from the following statement of vehi- 
cles served : 

750 Kino 20(io 4000 
Vehicles founds Pounds Pounds Pounds Total 

Jan. 1, 1912 5 6 3 0 14 

Jan. 1. 1913 8 14 S 0 30 

Jan. 1. 1914 X 20 l(i 2 46 

Nov. 30. 1914 11 22 22 3 f.8 

Monthly Averages of Mileage. 

The record of accumulated mileage is especially in- 
teresting, as it shows the work done. Taking the 
above dates and giving the total of the battery miles of 
record to correspond the respective totals are: Jan. 1. 
1912. 90.174: Jan. 1. 1913. 233.131: Jan. 1. 1914, 574.- 
900: Nov. 30. 1914. 937.739. The record showing the 
accumulated mileage is worthy of careful study. Ex- 
act 100.000-mile periods are not practical to obtain. 




The Main Floor of the 



Gamier, Snowing: an Auxiliary 4 'harainK Panel and the Chanting 
Station* Located Along the Walla. 
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but the nearest to these show that from April 1 to 
Dec. 1, 1912 (eight months), the average monthly 
mileage was 12,075; from Dec. 1, 1912, to May 31, 

1913, the monthly average was 19.846; from June 1 to 
Aug. 31, 1913, the monthly average was 28,324; from 
Sept. 1 to Nov. 30, 1913, the monthly average was 33,- 
532; from Dec. 1, 1913, to April 1, 1914, the monthly 
average was 27.101 ; from April 1 to June 30. 1914, the 
monthly average was 36,843; from July 1 to Sept. 1, 

1914, the monthly average was 41.633, and from Sept. 
1 to Dec. 1, 1914, the monthly average was 42.379. 

Adaptability of Service. 

The battery service is now used by firms dealing 
in bottled goods, groceries at wholesale, coffee, men's 
furnishings, groceries at retail, drugs, ice cream, coal, 
hay and grain, furniture, department stores, news- 
dealers, expressing, trucking, baking, laundry and 
milk distribution. 

Dec. 1 daily mileage for the preceding three 
months, allowing 25 working days to the month, was 



thus far is 88, made by a 2000-pound wagon. Two bat- 
teries were used. 

The following statement relative to batteries is es- 
pecially interesting: 



Wason No. No. 

Capacity Wagons Butteries 

750 pounds 11 17 

1000 pounds ■!•> 34 

2u»o pounds yi 3d 

4000 pounds 3 5 

Total 5x SS 



Battery 
Ratio 
to Wagons 
1.545 
1.545 
1.363 
1.666 




The Oarage When the Wagon* Are Returning for the Day, the 

Being Charged Daring the Night. 

1695, and for the 58 machines in use this was an aver- 
age of 30.949 miles a day. During this period the num- 
ber of vehicles was increased from 54 to 58. and to al- 
low the full number the daily average for the three 
months somewhat reduces the actual figure, which 
was considerably in excess of 1700 miles. Not only 
this, two wagons, used for bottled goods and ice 
cream delivery, showed greatly decreased mileage, and 
then were withdrawn from service for winter months. 
These facts are stated to show that the daily average 
of each machine was really considerably more than is 
indicated by the figures given. 

Daily Mileage of Vehicles. 
Very frequently the mileage will exceed 1800 miles 
daily, and occasionally 1900 miles. For instance, Oct. 
3 the total was 1959 miles, and Oct. 24 it was 1922 
miles. In one month two 2000-pound wagons were 
driven 2776 miles, this being an average of 1388 miles 
each, or 55.5 miles each for 25 working days. The 
greatest mileage for any one vehicle for a single day 



This shows that the average ratio of batteries 
owned to wagons served is 1.530, but there is an ex- 
cess of batteries according to the experience of the 
company, for very careful observation has proven that 
1.4 batteries will suffice for any demand that has yet 
developed. 

The batteries are charged at the Kinsley street sta- 
tion, where 37 charging stations are available at one 
time, and there as soon as batteries are brought in 
they are placed on charge, and so far as possible cur- 
rent is stored at the Edison bat- 
tery normal rate of charging for 
the seven-hour period. If neces- 
sary, however, these batteries 
can be boosted at whatever am- 
perage is desirable. The ex- 
changes are made at whatever 
time will best suit the conven- 
ience of the owners. 

The machines kept at the ga- 
rage of the Commercial Electric 
Vehicle Company are charged 
there at night, the drivers tak- 
ing them to the garage with the 
second battery used during the 
day, or with the battery first 
taken out if the mileage is not 
Batteries in the Machine* excessive. The charging is in- 
tended to bring all the batteries 
in the vehicles up to capacity, so that all may do as 
much work as is possible without changing. But those 
kept at places outside the garage are sent to the Kins- 
ley street station for an exchange, usually when the 
work will bring the nearest without making a special 
trip. This saves time and current. 

The battery room is of considerable size and the 
batteries are each placed on two sections of timbers, 
practically as long as the battery tray is wide. AH of 
the wagons are fitted with universal battery trays, 
these being in effect a bottom and two ends, with two 
removable sides. The trays are held in the chassis 
by latches at each corner, that are mounted on the 
chassis frame and are secured under flanges at the 
tops of the end sections. These latches are moved by 
pinch bars. The battery and the tray are kept to- 
gether. The sides of the tray are interchangeable. A 
Cown jack is used for handling the batteries. By 
pushing the jack under the battery and lowering the 
handle the battery is raised clear of the timbers, and 
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it can then be drawn into the exchange room. 

In this exchange room are two hydraulic jacks, 
each with four pistons, the platforms of which are 
level with the floor. The wagon is driven into four 
channels, one for each wheel, so that the battery tray 
is directly over the hydraulic jack. A Cown jack is 
run on the hydraulic jack. The water pressure is 
turned on and the hydraulic is carried up until the 
Cown jack is lifting the tray. When the jack has 
reached a height so that the latches can be released 
it is stopped. The sides are removed, the latches 
pressed back, and then the hydraulic jack is lowered 
to the level of the floor. The Cown jack and the tray 
are then drawn into the battery room, and the tray 
is deposited on the timber seat by lowering the handle 
and then raising it. 

The changing is done by crews of two stout boys, 
and the time required will range from 2y 2 to four min- 
utes. Without knowledge that 
they were being timed one 
crew changed the batteries in 
a 750 and two 1000-pound 
wagons in two minutes 35 
seconds, 2 minutes 45 seconds 
and two minutes and 50 sec- 
onds, and in a 2000-pound 
wagon in three minutes and 
five seconds. W hen the work 
was planned five minutes was 
the time allowed for exchang- 
ing, but it can be done in two 
minutes in favorable condi- 
tions. With more Cown jacks 
and batteries ready in the ex- 
change room much faster 
work can be done. Five min- 
utes is a very liberal allowance. 
Two batteries can be changed 
at a time. With the present 
equipment several hundred 
batteries could be handled each 
day if arrangements were 
made for the drivers to be ready at specific times, 
so there would be no congestion of vehicles. 

Service from a Distance. 

One of the possibilities with the service is the dis- 
tance a wagon can be operated from the battery sta- 
tion. W*. F. Griswold has a farm at Rocky Hill, seven 
miles distant. He has nearly 100 cows and produces 
more than 1000 quarts of milk daily, which is distrib- 
uted by two routes in Hartford. The milk is high qual- 
ity, the milking being done by electricity, and excel- 
lent prices are obtained. The longest route was 25 
miles, on which was delivered about 625 quarts of 
milk and cream, and serving this in the summer three 
horses were used, each making 25 miles for two days 
and resting the third day. In winter four horses were 
used, each pair being worked alternate days. On the 
other route the work was not as hard and the animals 
could be worked fairly regularly in summer, and al- 



ternated in winter, as conditions required. 

Milk was delivered each day at the store of the Bos- 
ton Branch Grocery, which operates the largest num- 
ber of electric wagons in service in Hartford. After 
observing these for a considerable period, and learn- 
ing of the battery exchange system, Mr. Griswold 
called on Manager Thayer and ordered a 2000-pound 
wagon, which was delivered July 18. This machine 
has been operated each day since delivery, being 
driven by a son of the owner, who was experienced in 
driving gas cars, and each day at noon the battery is 
exchanged. The mileage at this season is approxi- 
mately 25 a day. 

Large Saving with Electric. 

The young man serves 325 customers, which means 
that many stops, and while the actual delivery is large- 
ly a matter of "legs" when distribution is begun, for 
the milk is delivered even to the fourth floors of build- 




One-Ton General Vehicle Watt tin I'aed for Milk Delivery and Operated froa 
Hoekr Hill, Seven Mllea Iron* the Klnalev Street Station. 



a Farm at 



ings ; with a boy he leaves the farm at 6 o'clock and is 
back by 1 :30. A typical load was 22 cases of 12 quarts, 
12 cases of 20 pints, in bottles, four 40-quart, one 30- 
quart and two 10-quart cans. This was a total of 594 
quarts of milk and cream, weighing, with the contain- 
ers, about 2500 pounds. The wagon is driven under a 
shed at the farm, there not even being a garage. 

During the period of the year when the crops are 
harvested the wagon is loaded with produce or fruit 
and makes a second trip to Hartford, this bringing the 
mileage for the extra trip days to 40 or 45, but during 
the winter the route alone is covered. The monthly 
mileage will range from 750 to S00 in winter and from 
150 to 200 miles more in the warm weather. Since 
the electric wagon was purchased the number of 
horses used for the farm has been reduced from 16 to 
10. so the machine can be regarded as practically re- 
placing six of them. Since the wagon has been in use 
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but one delay, for a half hour, has been experienced, 
and the driver says that he never could have done as 
well with animals. 

At 750 miles a month the battery service will cost 
$55, and on a basis of 30 working days this is a total 
of $1.83 a day, or at 25 miles, approximately 7.33 cents 
a mile. This statement applies to the battery service 
and does not include the other operating, maintenance 
or overhead charges. 

Service Records Simplified. 
The records kept in connection with the service 
have been simplified and are extremely comprehen- 
sive. The first of these is the Daily Battery Exchange 
Record. This covers a period of 24 hours, and the 
sheet has ruling for 30 entries. Under the date the 
record is divided into two parts, "Batteries Taken 
Out" and "Batteries Tut In'*. Under former, from left 
to right, the entries are filled as follows : Battery No., 
Taken Out of Car No., Odometer Reading, Miles, Am- 
pere-Hours Charge, Ampere Rate of Charge, and un- 
der the latter, in the same order are the following : 
Battery No., Put in Car No., Odometer Reading and 
Condition of Charge. At the foot of the page are noted 
the number of 750, 1000 and 2000-pound batteries 
taken out and the total number, the number of each 
type put in and the total number, and the number of 
each type and the total number supplied as extras— 
that is, where the second battery is used in a day. 

Next is the Individual Car Record, which is filled 
each day. Following the date on a sheet ruled for 30 
entries, are entered from left to right following data 
of each machine : Odometer Reading, Miles Per Day, 
Number of Batteries Used, Time Boosted, Maximum 
Miles Without Boost or Charging, Total Amperes of 
Charge, Total Kilowatt-Hours of Charge, Amperes 
Per Mile, Kilowatt-Hours Per Mile and "Operating 
Troubles". This record is made of every vehicle in 
service. 

The "Charge in Vehicle" sheet is filled each day 
and following the date these entries are made : Battery 
Number, In Car Number, Odometer Reading, Previous 
Odometer Reading, Miles on Last Battery. Multiply 
Miles by. Sangamo Meter Set, Total Amperes of 
Charge, and True Charge Required. In explanation of 
this sheet statement should be made that multiplying 
the mileage of the last battery used by a constant for 
the amperage, that is, 50 miles (if a regular day's 
work) times eight, this being a safe allowance if the 
amperage used will average seven a mile, will show 
400 amperes, which will be the setting of the Sangamo 
meter. When the charge is completed the meter will 
record zero, and as the battery is discharged the meter 
will show how many amperes have been discharged. 

The Day Sheet, which is in reality a summary of 
every detail, can be made to cover any period desired. 
It is intended to show in a single line of entries the 
essential facts of operation. Under the caption "Serv- 
ice Batteries" are the total number in use for the day. 
and the classification by 750, 1000, 2000 and 4000 
pounds capacity; under the captain"Cars"are the total 



number of vehicles and the number on the road, these 
being classified by capacities ; under "Car Miles and 
Battery Charges" are the total mileage for the day, the 
totals made by each classification, the number of bat- 
tery changes, the maximum distance made with a 
change of battery, and the total mileage made by the 
extra or second batteries. Then are noted the total 
number of batteries charged, the maximum mileage 
made by any battery, and the total mileage of the bat- 
teries used. In addition are entered the number of kilo- 
watt-hours of current used, the readings of the differ- 
ent watt meters, the readings of three main line meters 
and conditions that may have caused trouble in opera- 
tion of the machines. When a sheet is completed to- 
tals are made of each column and a complete record 
is found for the period. 

The battery operating cost is kept so that the exact 
expense may be determined at any time, for the day,, 
week, month or any given period. For convenience 
this is entered on a sheet that will suffice for a month. 
After specifying the date of purchase and the month, 
the sheet is divided into five sections, the first of which 
is for the date, and is filled with printed figures. The 
second is for charge record, and under this are noted 
the night charging in the car in ampere-hours, boost- 
ing charges in ampere-hours, the maximum rate of 
boosting amperage, bench charges in ampere-hours, 
the total ampere-hours of all charges for the day and 
the total charge in kilowatt-hours. Under the third 
caption, which deals with mileage, are noted the total 
mileage, the ampere-hours a mile and the watt-hours a 
mile. The fourth section covers operating, showing 
hours of labor, and the quantities of water and soda 
(caustic potash) used, and the fifth section relates to 
the cost of power, labor, material and the total ex- 
pense. When the record sheet is filled for the calendar 
month the columns are totalled, and below this can be 
filled the total months, miles, cost, cost a month and 
cost a mile. 



TRUCKS FOR UNITED STATES ARMY. 



The remarkable showing of all types of motor vehi- 
cles as an adjunct to military movements in the Eu- 
ropean war has already resulted in orders for com- 
mercial vehicles for use in the United States army. 
While there is no suggestion that the present policy 
of neutrality will be relaxed in any degree, the equip- 
ment of the forces, particularly in regard to transpor- 
tation, is being brought up to a point of the highest 
efficiency, which involves, of necessity, the use of 
manv motor vehicles. 



NEW PHILADELPHIA ORDINANCE. 



A new ordinance that the speed of motor vehicles 
at all street intersections within the built up section 
of the city shall not exceed eight miles an hour is be- 
ing considered by the city council of Philadelphia. 
Penn. 
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MILITARY TESTS OF TRACTORS. 



The board of ordnance and fortifications has rec- 
ommended to the United States war department that 
a test of military tractors be held in the near future, 
and it is probable that such a trial will be arranged. 
An attempt was made along the same line, more than 
a year ago but, owing to the failure to get a sample 
machine from France, the effort was abandoned. It is 
now proposed that American machines be tested under 
the supervision of the general staff, and it is expected 
that some valuable and definite results will be at- 
tained. 



quested the manufacturers of leaf and supplementary 
springs to co-operate with the chamber in this work. 
The attention of truck makers was called to the prac- 
tise of some owners and dealers in having the spring 
makers increase the size of the rear springs of trucks 
in order that loads greatly in excess of the rated ca- 
pacity of the chassis could be carried. 



DELIVERY COMPANY FAILS. 



STUDEBAKER 1915 DELIVERY CAR. 



The Public Service Express, Inc., New York City, 
has filed a creditors' assignment, giving its liabilities 
as $41,064 and its tangible assets as $22,550. The com- 
pany proposed to pool the deliveries for department 
stores, but did not meet with success. 



The Studebaker Corporation, Detroit, Mich., of- 
fers a }4-ton delivery car for 1915 with a longer base 
than the previous year, and at a lower price. This 
machine is especially adapted for the use of merchants 
who want to meet the demands of competition by 
swift and economical deliveries. 

This car has a carrying capacity of 
1500 pounds, and a wheelbase of 108 
inches. The latter compares with 106J/J 
for the 1914 model. The motor is a four- 
cylinder, L head, cast en bloc, with a 
bore of 2>y 2 inches and a stroke of five, 
giving it a horsepower rating of 19.60 ac- 
cording to the S. A. E. formula. The 
valves are located on the left side, and the 
camshaft drive is helical. 

A dual system of ignition is used, the 
Remy coil and distributor being employed, 
and the carburetor is a Schebler. The 
tires, front and rear, are 34 by A)A. The 
Studebaker delivery car is finished with 
the best of material, and the workmanship The L>lMt 
is of high quality. These cars, with a spe- 
cial body design, are likewise being used to great ad- 
vantage by hotels. 



HUNT TRUCK OF STANDARD MAKE. 



The C. W. Hunt Company, West New Brighton, 
Staten Island. N. Y.. is offering one standard model 




A NEW HEWITT ROAD OILER. 



The International Motor Company. New York 
City, has developed a hot penetration oiling truck for 
the Standard Oil Company, which possesses several 
new features of interest. .The machine is a combina- 
tion 5!j-ton Hewitt truck with a 750-gallon tank, a 
high-pressure steam boiler and an air compressor. It 
is stated that hot penetration road oiling is the most 
rapid, efficient and economical method of applying 
bituminous binder to a crushed rock road. 



Stndebnker l.tOO-Ponnd Delivery Car Which Han a Looser Wheel- 
bane Than the Karller Model. 

of electric industrial truck. This vehicle is a two-ton 
type, with the same size wheels front and back, an un- 
derslung battery beneath the floor and drive from a 
single motor located back of the rear axle, beneath the 
frame. 



MOTOR 'BUSES GIVE GOOD SERVICE. 



Bakersfield, Cab, two-thirds of which is without 
street car service, is finding a solution of the traffic 
problem in motor 'buses, which are operated on a 
seven-minute headway, and at a five-cent fare. 



CONDEMNS TRUCK OVERLOADS. 



SAXON CARRIES THE MAIL. 



With an idea of discouraging the overloading of A Saxon car in mail service in the Imperial valley, 
motor trucks, the commercial vehicle committee of the Cal., is covering, in 3j/$ hours, a route over which the 
National Automobile Chamber of Commerce has re- u -"=* f * m " !r " ~ - — 



best time for horses was 12 hours. 
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NEW LOCOMOBILE TRUCKS. 



Two Worm-Driven Types of Three and 
Four-Ton Capacities Will Be Built. 



The Locomobile Company of America, Bridge- 
port, Conn., which has built motor trucks for several 
years, specializing a single five-ton model only, has 
made announcement that it will construct three addi- 
tional sizes. Of these the largest will be a six-ton, 
which will in design follow closely the original, dif- 
fering mainly in proportions of components. These 
two sizes are driven by side chains and sprockets, 
which are enclosed in chain cases, the chains being 
carried through a lubricant. In these the driver's cab 
is located over the engine to insure minimum wheel- 
base and ease of handling in traffic, with no loss of 
deck room available for the load. 

The new types are three and four tons capacity, 
there being a single design with somewhat larger com- 
ponents for the four-ton machine. Both have the 
same power plant, however, and differ in wheelbasc 
length. The design differs from the original in that 
the motor is mounted under a hood, with the driver's 
seat behind the clash, and the power is transmitted by 
shaft, worm and gear wheel to a full floating rear 
axle, the traction and braking stresses being taken by 
a heavy radius rod. 

The chassis are equipped with a four-cylinder mo- 
tor with bore of 4'/ 2 inches and stroke of six, this giv- 
ing 28.9 horsepower by the S. A. E. rating, and follow- 
ing the Locomobile practise they have selective gear- 
sets with four forward speed ratios and reverse. The 
first of these will be ready for early spring delivery. 
The statement is made that the machines have been 
tested for two years and have been standardized 
throughout. 

The company is now preparing to concentrate a 
considerable part of its production in the truck de- 
partment and, according to its officers, as the demand 
for high quality trucks has noticeably increased re- 
cently, the company is planning to produce from 1200 



to 1500, and possibly 1800, at the Bridgeport plant. 
The company has leased property outside of its pres- 
ent plant which will be fitted for the production of 
parts and body equipment, including windshields, 
tops, etc. The company now has 1200 men at work 
on eight-hour time, and considerable new machinery 
has been ordered that will materially increase the ca- 
pacity of the factory when it is installed. 



MOTOR TRUCK CLUB FORMED. 



The Motor Truck Club of New Jersey, an associa- 
tion of motor vehicle owners and trade and industrial 
representatives, was formed at Newark, N. J., Dec. 
12, the organization being perfected by the choice of 
John F. Winchester of the Standard Oil Company of 
New Jersey as temporary president and L. J. Mc- 
Cracken, manager of the Newark branch of the Pack- 
ard Motor Car Company, as secretary. The club will 
for a time hold its meetings at the club house of the 
New Jersey Automobile and Motor Club. 

The purpose of the club is generally to promote 
the use of motor trucks and to educate the business 
men to the economic value of such machines. When 
permanent officers have been elected and a constitu- 
tion and by-laws adopted the intention is to hold reg- 
ular meetings, to invite the membership and co-opera- 
tion of all owners of power wagons, and to have fre- 
quent gatherings for the purpose of hearing addresses 
by transportation and efficiency experts. The club 
will probably affiliate itself with the Motor Truck 
Club of America. 



WANT BRIDGE LAW REPEALED. 




Chassla of the New Model Fonr-T on Worm Driven Locomobile Truck, the Larger of Two 

Type* JiiMt Announced. 



Some of the New Hampshire newspapers are agi- 
tating the repeal of the law enacted by the last legis- 
lature of that state requiring the towns and cities to 
strengthen all bridges so that they will safely support 
10 tons of moving weight. The bill will become oper- 
ative April 1, and according to the statements made 
some of the cities and towns will be required to expend 
considerable sums. The argument is made that none 

of the towns and cities peti- 
tioned for the statute, and that 
at the March town meetings 
the towns, at least, will have to 
make appropriations to meet 
the expense. Another conten- 
tion is that considerable in- 
crease of tax rates will be nec- 
essary to comply with the law. 
which, it is maintained, was 
enacted for the benefit of out- 
of-state business rnen who are 
securing trade at loss to the 
New Hampshire merchants. 
Contention is also made that 
the railroads W U1 lose in 
freight rates. 
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ELECTRIC VEHICLE PRACTISE. 

Battery Charging with Equipment Developed for Use with One or Several Machines, with 
and Without Devices for Automatic Control — Characteristics of the Lincoln 
Charger and the Wotton Vertical Motor-Generator. 

By William W. Scott. 



BATTERY charging by the use of motor-generator 
sets, in which the alternating current is convert- 
ed into direct current, or a high voltage direct cur- 
rent is converted to a lower voltage current, has 
generally been referred to as being less economical 
than conversion of current by rectification, because 
of the fact that the set having considerable capacity 
cannot be used efficiently without having what may 
be termed its approximate load. That is to say, that 
if adapted for charging several or a number of vehi- 
cles, the cost of charging one battery or one vehicle 
is proportionately much more than were a number 
charged. 

Several concerns are now building motor-gener- 
ator sets of large capacity that are suited for equip- 
ment of charging stations or garages of considerable 
size, and several others are constructing small sets, or 
combination machines that are intended for use in the 
garage where one or two vehicles are kept, and where 
but little or casual attention is possible. 

The mercury arc rectifier, as has been stated, has 
limitations as to voltage and amperage, and for this 
reason is built in different sizes for different purposes. 
In excess of the normal capacity they can be connect- 
ed in parallel and reactance added, which will afford 
greater amperage. 

Motor-generator sets can also be connected in par- 
allel and two units of different sizes can be used to 
material advantage. Such equipment, however, is 
adapted only for conditions where considerable capac- 
ity is necessary. In small garages where a single ve- 
hicle is to be charged, either a pleasure car or a serv- 
ice wagon, motor-generator sets that will do the charg- 
ing at approximately the normal rate, are practical 
equipment. 

That which is designed for equipment of private 
garages where a single pleasure car is kept is built by 
the Lincoln Electric Company, Cleveland, O., and this 
machine has specially interesting qualities and charac- 
teristics. It is known as the Lincoln Charger, and the 
theory of operation is that charging is begun at a 
given amperage and continued, unless conditions en- 
tail a change of operation, from 12 to 14 hours, the 
amperage being reduced as the voltage of the battery 
rises, the charge being automatically "tapered off", 
which insures a full charge. Not only this, the claim 
is ma^f that the charger will, if charging is continued 
from "» to 14 hours, give a slow over-charge that will 



effectually reduce sulphation and bring the battery to 
high efficiency without excessive gassing. 

The apparatus is exceedingly simple, and is es- 
pecially interesting because of the method of control. 
The charge in itself is essentially a motor-generator, 
and it is operated by a starting or switch box that is 
located wherever convenient, but can be placed on a 
wall, where it may be easily reached and yet be out 
of the way. Battery voltage is dependent upon the 
age, the condition of the plates as regards sulphate 
(when lead-acid cells are used) specific gravity of the 
electrolyte, fluctuations of the current voltage, as well 
as possible short circuits. These are variables that 
have material bearing on charging, but must all be 
considered in the designing 
and construction of the ma- 
chine. 

The Lincoln is a motor-gen- 
erator set mounted on two self- 
aligning SKF annular ball bear- 
ings of large size, which mini- 
mize friction and insure against 
any side pressure on the 
bearings. The motor is a single- 




The Lincoln Charter, DculKned for SlnKle-Bnttery CharKlnK, 
with Practically Constant Potential, with the Control or 
Switch Box. 

phase, non-starting induction motor with a very low 
resistance squirrel cage winding. The generator is 
a two-polar type, compound wound, with a character- 
istic that approaches as closely as is possible, for the 
size of the machine and work to be done, a constant 
voltage generator. The set is operated at 1800 revolu- 
tions a minute for 60-cycle current supply, and 1500 
revolutions for a 25-cycIe current. The machine is very 
compact and light of weight, having been designed 
particularly for efficiency and power factor, both of 
these characteristics being unusually high for the size 
of the set. These are usually built to charge batteries 
of from 38 to 44 cells, but are specially built to meet 
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Outline Sketch of the Lincoln Chancer, Which Im Mounted In n 
Frame or HouMlng-. 

other requirements. Each machine is a separate 
charging unit. 

The control of the charger is by a steel cabinet or 
switch box that is wired to it, and in this is mounted 
a standard knife switch with a number of special jaws 
that are so arranged that the closing of the switch 
causes a series of changes. The series of diagrams are 
desirable for reference in the description of the con- 
trol, and one of these shows the set in outline. The 
machine is sufficiently enclosed as to insure protection 
from contact and the frame is supported by four feet — • 
one at each corner of the base. In service the set need 
not be bolted down, but it must be placed level. 

Noting the front and side diagrams of the switch- 
board, in the front view the switch is closed, and in the 
side view it is shown open. The switch is a four-pole 
knife type and from the base of the switch the wiring 
leads extend. The two centre leads of cable are for 
connection with the battery through the charging re- 
ceptacle, and the two outside leads are connections 
from the motor-generator through the board itself. 
Between the board connections and the base of the 
switch are four fuses. These are designated F. and F, 
there being two of each designation, F being the di- 
rect current fuses and F for the alternating current. 

Referring to the same sketch one will note that the 
jaws with which the blades of the switch contact are 
six in number, there being two each for the two centre 
blades of the switch and one for each outside blade. 
Reading from left to right the two lowest contacts for 
the centre blades are numbered 
1 and 4, and the second series 
of contacts are 5, 2, 3 and 6 re- 
spectively. As the switch is 
closed the contacts of the 
blades are first made with jaws 
1 and 4, next with 3, and last 
with jaws 5. 2 and 6. In other 
words, the jaws are made of 
different lengths, as will be 
seen by reference to the side 
sketch of the switchboard, and 
as the switch blades are moved 
upward these are brought into 
contact with 1 and 4 simultan- 



eously, then 3, and finally 5, 2 and 6, but as the connec- 
tion is made in the last or third step, it is broken with 
jaw 1, so that the first result is discontinued when the 
charge is in operation. 

The closing of the circuit by the contact of the 
switch blades with 1 and 4 closes the battery across 
the shunt field of the direct current generator and ex- 
cites the field fully. When contact is made of the 
switch blade with jaw 3 the series field is short-cir- 
cuited and closes the armature circuit across the bat- 
tery. This causes the generator to start as a motor 
with current supplied by the battery and the set will 
then run to practically synchronous speed. As fur- 
ther contacts are made with jaws 5, 2 and 6. the leads 
from the motor to the alternating current supply are 
closed and single-phase induction motor starts to 
charge, and as the contact with jaw 1 is broken the 
short circuit on the series field is opened, so that the 
generator becomes a compound wound interpolar ma- 
chine. 

The explanation may appear lengthy in view of 
the fact that the operation consists of merely moving 
the four-blade switch from the "open" position to fully 
"closed" with a stop when each of the three succes- 
sive steps or stages are completed. That is that when 
jaws 1 and 4 are engaged the upward movement of the 
switch is stayed and after awaiting a period sufficient 
to count five slowly the switch is again moved upward 
until jaw 3 is engaged. After a second count of five 
the third advance is made, and the switch is fully 
closed and the charger is in operation. 

The front view sketch of the switch box shows the 
switch closed, the handle of the switch being indicated 
as C. In this sketch the rheostat is shown at A, the 
alternating current connection as B, the switch box as 
H. with the cable leads to the charging plug. Be- 
tween the base of the switch and the wiring connec- 
tions the fuses E and F are installed, the two in the 
centre being designated F, and these have 40 amperes 
capacity. The fuses are protected by a fibre cover. 
Fuses F are rated at 30 amperes, with 220 volts line 
voltage, or 60 amperes with the line voltage 110 volts. 
When sent from the factory the charger is connected 
for 220 volts line voltage, when the wiring is connect- 
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The Kheodlntlc Control of the Lincoln Chanter, Which May Be Adapted to Seve^il Slaea 
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Sketch Showing the Side and the Front of the Four-Blnde Switch of the Lincoln Charger, 
by Which the Varloun Change* for Starting Are Accomplished. 

ed. as is shown in sketch K. but if the voltage is 110 
volts then it should be connected as is indicated in 
sketch J. 

The characteristics of the charger are that because 
of the special construction of the magnetic circuit and 
the arrangement of the compound wiring, the starting 
rate is up to the maximum capacity, on a totally dis- 
charged battery. As the charge is continued the coun- 
ter electromotive force of the battery rises, this de- 
creasing the charging rate. After the expiration of 
the first hour of charging the rate becomes practically 
constant, and the greater part of the charge is made 
at what is approximately l l /> amperes a plate. Or, to 
state it another way, with a 13- 
plate cell battery the greater 
part of the charge will be from 
20 to 17 amperes, this indicat- 
ing a gradual diminution of 
the charge. But when the bat- 
tery is 85 per cent, charged the 
amperage will quickly de- 
crease as the battery voltage 
rises, and when the cells are 
fully charged the amperage 
will fall to about a half am- 
pere a plate, or approximately 
six amperes for the 13-plate 
cell battery. If the charge is 
longer continued the amperage 
will continue at the half-am- 
pere rate until the current is 
cut off by the opening of the 
switch. 

With the rheostat, which 
is in the shunt field, the am- 
perage can be varied from 



high to low, according to what 
is required, this variance of 
from three to seven amperes 
tor the finishing rate being ob- 
tained by swinging the rheo- 
stat handle to the right for 
higher rate, or to the left for 
the lower rate. On the sketch 
the movement of the rheostat 
handle and the results are 
plainly indicated. The full 
charge requires about 12 
hours, but should there be con- 
tinuance of the charge for even 
several hours more than that 
period, the only result would 
be an overcharge at a very low 
rate that would have a general 
effect of reducing any sulpha- 
tion of the plates. The claim 
is made that when the 
charger is adjusted the cor- 
rect charging rate will be 
obtained, no matter whether the battery is wholly 
or partly exhausted. This is due to the fact that it is 
what is practically a constant potential system of 
charging, and the amount of current flowing through 
the battery is dependent upon the voltage of the bat- 
tery, or rather upon the difference between the con- 
stant voltage of the supply line and the voltage of the 
battery. 

The rheostat can be set for any combination of 
cells as, for instance, 30 to 36, the number being in- 
creased two for each setting, or from 38 to 44, as illus- 
trated, but this is the extreme range, and for two bat- 
teries, the one of 34 and the other of 42 cells, two 
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At Left, Wotton Motor-Generator Set (A) with Automatic Control, Adapted for Charging: a 
Single Vehicle; at Right, a Similar Machine <B> Without the Controlling Device*. 
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chargers would be necessary. The machine requires 
practically no attention after being set to charge a 
specific battery, aside from greasing the bearings at 
periods that may be as infrequent as once a year, 
and renewing the brushes should they become worn. 
The design of the charger is such that in the event of 
short circuit, open circuit, ground circuit or failure of 
the line voltage no damage can result, and the ma- 
chine really cares for itself automatically. Should the 
alternating current supply fail while the charger is in 
service, the machine will continue to run, with the 
generator as a direct current motor. As about one 
.ampere of current is required to drive the charger 
without a load, the loss of current from the battery is 
extremely small, and the current used can be restored 
to the battery in a very short time. Should the cur- 
rent fail for a time the charger will run as has been 
stated with current supplied from the battery, but 
with the restoration of the current supply the machine 




At Left, a Non- Automntlc Wotton Motor-Generator (C), Adapted for One Lara* or Two 
Small Vehicle* i at Right, a Garage Outfit (D), Denlgned for Boosting and for Charging 
Small Batteries. 

will resume charging as soon as it has reached the 
necessary speed. In making the connection of the 
charging plug with the cable, when installing an out- 
fit, no mistake can be made, for the construction is 
such that no matter how attached the series field will 
be rightly connected. 

An illustration is shown of the charger and cabinet, 
this being the entire outfit, but in the cabinet a tubu- 
lar resistance may be noted, which is not used in the 
latest cabinets, the small rheostat shown in the 
sketches being much more satisfactory. 

The Lincoln charger is for use in the garage where 
a single vehicle is kept, or one machine may be in- 
stalled for each car, or wagon or truck, and where 
there is sufficient time to utilize a method that is prac- 
tically charging at a rate so slow that gassing is at 
least minimized, if not prevented. 

The Electric Products Company, Cleveland, O., 
which manufactures automatic rectifiers, automatic 



rheostats and automatic cut-off panels and constant 
current rheostats and garage charging panels, builds a 
motor-generator of a vertical type that is used in va- 
rious combinations. A series of these machines and 
the controlling instruments are shown in an accom- 
panying illustration, these being of different types and 
sizes and, with the controlling devices, adapted to dif- 
fering uses. 

Considering these, that designated as A is a motor- 
generator set with a charging panel suited for installa- 
tion in a private garage, where practically no atten- 
tion is given. Where a direct current is supplied 
merely the panel is required, but with alternating cur- 
rent the set shown is used, the vertical motor-gener- 
ator being covered with a protecting ventilated casing, 
which supports the panel. This machine is generally 
used with an automatic cut-off that terminates the 
charge at the expiration of a given period, and to come 
within the allowable time limits for charging, from 
eight to 10 hours, the rate of 
charge can be adjusted to give 
a very steep taper for lead bat- 
teries, or a very close approxi- 
mation to constant current for 
Edison batteries. This taper is 
ordinarily adjusted from 175 
per cent, of the normal charg- 
ing rate at the start to 25 per 
cent, at the finish to practi- 
cally prevent gassing. 

The motor-generator can 
be used with advantage on 
lines where the voltage fluc- 
tuates considerably, the am- 
pere rate of charge being de- 
termined by the degree of field 
excitation and the speed of the 
generator. If the line voltage 
varies greatly the excitation is 
unchanged, and the only dif- 
ference in speed is the slightly 
varying slip of the motor. A rise or fall of 10 degrees 
in the line voltage will not change the charging rate 
perceptibly. 

Further considering the types of machines, that 
designated as B is non-automatic and is designed for 
use in a private garage for the charging of a small 
wagon battery, and that specified as C is a larger size 
that will serve one large truck or two small wagons. 
This size, however, is more desirable and does more 
efficient work when equipped with an automatic cut- 
off, automatic restarting and the automatic "soaking" 
or over-charging device, which is known as the "Soak- 
ometer". At D is illustrated an equipment suited for 
garages that afford service to both gasoline and elec- 
tric vehicles, and this apparatus is a combination that 
will charge both vehicle and ignition and lighting bat- 
teries. 

The simplicity of these vertical motor-generators, 
the fact that they can be operated with practically na 
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attention in small garages, and with minimum attend- 
ance in stations of even considerable size, the small 
space required, and that they can be arranged in com- 
binations to 
obtain prac- 
tically any 
desirable re- 
sults, are all 
factors of 
material im- 
portance 
that should 
be consid- 
ered by 
those who 
have small 
e q uipments 
and seek to 
obtain satis- 
factory and 
e c o nomical 
is possible. 




The Soakometer, an Instrument Designed for 
Automatically Controlling Over or Soak- 
ing: Charging. 



service and as high efficiency as 

In connection with the motor-generators specified 
the "Soakometer" is used with excellent results. This 
instrument has two separate movements contained in a 
case that is attached to the switchboard or panel. The 
upper movement is a time measuring clock and below 
this is a combination volt-ammeter. When in use dead 
or set pointer of the volt-ammeter is set at the battery 
finishing voltage, and when the charge has been com- 
pleted this pointer engages with the indicating volt- 
meter pointer, this closing the relay electrically and 
opening the charging circuit. 

The clock movement may be set to function in 
either of two ways, the first of which delays the cut- 
ting off of the charge for any desired time so that the 
battery may be overcharged, and the other is to delay 
the time for beginning the charge, so that the charg- 
ing may be done during the "off-peak" period and at a 
lower rate. For the private commercial garage the in- 
strument will provide for giving the weekly overcharge 
for lead-acid batteries, saving the expense of attend- 
ance, and will insure that this attention is given. The 
"Soakometer" charge can be set for any period shown 
by the indicating scale, and the charge continued for 
that period in addition to the normal charge, which is 
indicated by the increase of voltage. 

The motor-generators referred to are small type and 
should not be confused with the larger sets that are 
used for supplying practically any demand, which are 
frequently of such size that a considerable number of 
vehicles may be charged at one time. These are neces- 
sarily confined to a charging voltage that will pro- 
vide not more than 2.6 volts a cell, but the amperage 
may be very high, 500 or more, this being necessary 
when heavy boosting charges for Edison batteries are 
required for brief periods. Normal operation does not 
require heavy charging amperage, but it is essential 
for boosting in most service wagon garages. 

(To Be Continued.) 



PREFERS 1%-TOK TRUCKS. 

In the annual report of the quartermaster-general 
of the United States army, one and 1,'^-ton trucks and 
trailers have been given official indorsement. The re- 
port contains the details of expenditures for gasoline, 
lists of trucks purchased and of those in service. Pur- 
chases of 30 trucks are listed, costing a total of $73,675, 
and used at 17 different posts throughout the United 
States and territories. All but three of these are of 
IK-ton capacity, these being one five-ton and two two- 
tons. Some interesting information on cost is given 
in the report as follows : 

Motor Truck- In 1'nlted State* and Hawaii. 

Total number reported 33 

Total cost for fiscal vear 11497*7'!' 

Total mileage 195 327 

Tons hauled one mile 209*408 

Average cost per vehicle, per year $1 038 59 

Average miles per year, per vehicle ' 5919 

Average tons hauled one mile, per vehicle 6 345 

Average cost per ton per mile $.2213 

Of a total of 61 trucks on hand, reports on 35 in 
actual service are given. These 35, except in four in- 
stances, are not included with the 30 purchased during 
the fiscal year, so that of the total 61, every one has 
seen active service, only two of which have been laid 
up a part of the year. 



STORAGE OF OIL MAY BE FORBIDDEN. 



An ordinance prohibiting the storage of inflammable 
oils within the city limits is being considered by 
the city council of Chicago, 111. It would affect not 
only garages and supply stations, but also those large 
users of trucks who have adequate storage facilities of 
their own. 



NEW CALIFORNIA 'BUS LINE. 



A motor 'bus line has been started by the Sonoma 
County Transportation Company, which will make 
two trips daily between Napa and Santa Rosa, Cat. 




Chart Showing the Possibilities of Adjustment of the Mutton 
Charging Outfit*, to Afford the Steep, Tapering Charge for 
the Lead- Acid Battery, or the Approximate Constant Cur- 
rent for Edition Cell*. 
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UNIFORMITY OF COST RECORDS. 



Uniformity of operating cost records has been advo- 
cated by associations and clubs engaged in the promo- 
tion of the use of motor vehicles for freight carrying, 
and emphasis has been laid upon the possibilities for 
economy that will follow attention to material fac- 
tors, many of which are neglected or lost sight of by 
owners who assume that accurate knowledge of the 
work done and the cost can be obtained from the in- 
adequate accounting generally the vogue with animal 
equipment. Because of the demand for transporta- 
tion cost and the very unsatisfactory data ordinarily 
available, some business men believe that the sugges- 
tion made to have careful record of their vehicles is 
more for the purpose of benefiting others than them- 
selves, and for this reason they hesitate to obtain 
facts and figures that they would find invaluable were 
they to use them. Large concerns, that have compre- 
hensive systems of house accounting, usually adapt 
these to include the motor equipment, and no good 
purpose would be served were they to change. Yet 
those who know detail can work out economies that 
would not otherwise be possible or practicable. 



WHAT DELIVERY REALLY MEANS. 



The stores that deliver the purchases of custom- 
ers price all the goods sold so as to cover the cost, al- 
though the proportion of the business that must be de- 
livered is well known. This is in part due to the un- 
certainty of delivery, that is. the expense of delivering 
comparatively inexpensive goods will be more than 



that of costly purchases. In other words the cost of 
delivering to a customer a package worth $100 may 
not be as much as that of delivering a parcel valued at 
50 cents. So expense must be averaged rather than 
charged specifically. Many stores that do not deliver 
goods sell slightly cheaper than those that make de- 
livery. Because of the desire to afford all customers 
the same consideration, largely from the fact that 
value of purchases will from time to time widely vary, 
delivery is regarded as a uniform service, no matter 
whether the article be a two-cent lamp wick or a $1000 
piano. Were delivery added to the actual cost of the 
goods, there is no doubt that a greater part of what is 
now delivered would be taken away by the purchasers 
because of the seemingly heavy charges that would 
necessarily be exacted for small values, and those who 
purchased articles of large cost would find the expense 
of delivering but a trifling part of the price. 



FOREIGN TRUCK SALES. 



The motor truck industry has sold, if statements 
made are based on fact, and there is reason to believe 
the stated numbers are not excessive, several thou- 
sand machines to England. France and Russia, which 
will be used for transportation in war operations. The 
manufacturers of England and France have been un- 
able to supply the demand, for their plants have been 
developed on normal requirements. The probabilities 
are that buying will continue until a cessation of hos- 
tilities, and in addition to the completed machines 
large numbers of parts will be required for repair. 

These machines have been ordered from concerns 
having large facilities and resources — those that 
might, if not kept busy with these rush orders, exploit 
the markets of the neutral countries. But with the 
unusual opportunities for selling and minimizing the 
expense of marketing, the firms have turned to what 
will yield the greatest profits. The possibilities of the 
neutral foreign markets are not being developed by the 
smaller concerns, despite the apparently general de- 
sire for such exploitation. 



MOTOR TRUCK SHOWS. 



No exclusive motor truck shows are to be held 
the present year, although a considerable number of 
exhibitions will be of both pleasure and service vehi- 
cles. The experience of manufacturers and agents, 
who paid large prices for the use of elaborate decora- 
tions, for the accompaniment of music and ostenta- 
tion, was that such expense was not justified when 
t he revenue was simply from those who were actually 
interested in machines. There is reason to believe 
t hat in the large commercial centres shows of wagons 
and trucks, separate from and preferably at another 
time than the pleasure vehicle displays, would be very 
profitable. The average business man is not inclined 
to encourage truck shows as social events, but he is 
deeply concerned in efficient highway transportation. 
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WORM DRIVEN FEDERAL 3000-POUND TRUCK. 



MAINTAINING its policy to produce a single size 
of vehicle, the Federal Motor Truck Company, 
Detroit, Mich., has broadened its market largely by 
developing a worm and gear wheel driven machine, 
which is now ready for delivery. The Federal Com- 
pany has since its formation specialized one type, this 
being a wagon of 3000 pounds capacity, because of the 
belief that concentration and eventual development 
would be far better than experimentation. 

Since the first Federal vehicle was built the pur- 
pose of the company has been to exploit the field that 
appeared most productive, and the size was deter- 
mined because of the belief that this would be the 
most useful and generally utilized unit. That is, a 
vehicle of 3000 pounds capacity could be best used to 
advantage by those requiring transportation equip- 
ment, and that, all things considered, this would be 
the machine that would be the popular size. 

The success of the Federal Motor Truck Company 
has been pronounced. Its selling organization has 
been carefully developed, and 
besides a very large domestic 
market it has made foreign con- 
nections, so that it was doing 
an unusually satisfactory export 
trade prior to the European 
war. The original Federal 
truck was standardized from a 
manufacturing point of view, 
but it was perfected and sim- 
plified until it was regarded as 
being a thoroughly balanced 
machine. 

The Federal Motor Truck 
Company has always been 
progressive and has been par- 
ticularly successful in unifying the endeavors 
of its sales representatives, it being probably 
the only concern whose agents and branch man- 
agers have an organization that is devoted to 
the stimulation of co-operation and to standardized 
service for the owners. This association, in the East, 
has close affiliation, and what amounts to an exchange 
of attention in the event of the use of a machine in the 
territory of an agent other than he from whom service 
is expected. 

With a desire to reach all the market for 3000- 
pound machines within the range of its selling force, 
and to meet with the demands of those who require 
noiseless operation, the company nearly a year ago 
began experiment with worm and gear wheel drive, 
for the purpose of adapting this, so far as practical, to 
the standard Federal chassis. There was no reason to 
sacrifice what had been established as being satisfac- 
tory design and enduring construction, and to include 
all that had been proven and to make such changes as 
would insure equal success with the worm drive was 



the real object which was sought by the company. 

The adaptation of the worm and gear wheel drive 
meant the change of the rear axle, power transmission 
system, rear springs, chassis frame and method of 
braking, so it will be understood that careful engin- 
eering was necessary to insure the strength and en- 
durance, to minimize the weight, and to maintain the 
other qualities that are characteristic of the chain 
driven type. The development and experimentation 
extended over practically a year before the engineers 
believed they had met with all conditions that might 
arise, and that manufacturing could be begun. The 
announcement of the worm drive type was not made 
until within a month, and the factory is now produc- 
ing these machines in numbers to meet the demand. 
The chain driven machine will be continued without 
change of any kind. 

The new vehicle is equipped with a Timken-David 
Brown type of rear axle, and the claim is made that 
this construction insures silence, cleanliness and long 




Side View of the Chuula of the Federal Worm Driven MOO-Ponnd Track, Production •( 

Which Haa Beea Bearaa. 

life, three decidedly important factors. For patrol and 
ambulance work, public passenger service, undertak- 
er's wagons, hotel 'buses, or where noise would be ob- 
jectionable, the worm and gear wheel drive is especial- 
ly desirable. 

The weight of the completed chassis is 4000 
pounds, but 150 pounds more than the chain driven 
type, and the construction is such that no element of 
strength or endurance has been sacrificed. The motor 
is rated at 30 horsepower, which is adequate in all 
operating conditions. The engine is a four-cylinder, 
four-cycle, water cooled, L head type, with bore of 4^ 
inches and stroke of 5J4 inches, having an S. A. E. rat- 
ing of 27.25 horsepower, but it will develop consider- 
ably in excess of these figures. 

The cylinders are cast en bloc with water jackets 
integral, and with an open head that is covered with a 
plate carrying the water outlet manifold. The valves 
are at the left side of the motor and are fully enclosed. 
The intake and exhaust manifolds are at the left side, 
the engine being clear save for the oil gauge and the 
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governor connection with the intake above the car- 
buretor. The water pump, magneto and governor are 
at the right side, and these are all driven by an out- 
side shaft on which is a pinion that meshes with the 
timing gear. 

The crank case is an aluminum alloy that is cast 
with the base forming the oil reservoir. The upper 
section of the crank case carries the main bearings, 
which are three in number, the bronze journals being 
lined with special babbitt metal. The crankshaft and 
the camshaft are of large size, carefully heat treated, 
with bearings of unusual diameter and length. The 
pistons are carefully fitted and balanced. The con- 
necting rod big ends are fitted with babbitt bearings 
and the small ends are bronze bushed for the wrist- 
pins, the pins being stationary in the piston bosses. 

The valves are large and the operating mechanism 
is constructed with abundant means for adjustment. 
The motor is cooled by a circulation of water forced 
by a centrifugal pump, through a large radiator hav- 
ing a cellular centre section, that is bolted to sturdy 
top and bottom tanks. Radiation is promoted by a belt 




Plan View of the Chnxxlx of tbe Federal Worm Driven 3000-Pound Truck, Showing the 
Suspension of the Gearaet and the Location of the Service Brake. 

driven fan. The radiator construction is such that 
repair or replacement can easily be made. The igni- 
tion is by a water proof Eisemann high-tension mag- 
neto with a set spark. The fuel is supplied through an 
automatic float feed type of carburetor, with central 
jet, that is claimed will afford a satisfactory mixture 
in all conditions of operation. The gas control is by 
foot accelerator only, there being no hand levers for 
the driver to manipulate. The lubrication is by a com- 
bination system in which a constant level for splash 
distribution is maintained by a plunger pump, this in- 
suring a certain circulation of the lubricant and an 
adequate supply for all parts of the motor in fric- 
tional contact. The motor is mounted in the chassis 
frame on three points, and the radiator is spring sus- 
pended, so that these are not affected by chassis dis- 
tortion. 

The clutch is a pressed steel cone 16 inches diam- 
eter, that is fitted with six springs under the leather 
facing, this insuring easy engagement and preventing 
the stresses from "crabbing". The forward end of the 
clutch shaft is carried on self-lubricating bushings 



when free, and the "throw-out" is so constructed that 
there is no thrust or wear on the rollers, save when 
the clutch is actually clear of engagement. The gear- 
set is mounted between two heavy frame cross mem- 
bers, and it is coupled to the clutch shaft by a univer- 
sal joint that compensates for all chassis stresses. The 
gearset is a selective type with three forward speed 
ratios and reverse, and is constructed with shafts and 
gears of heat treated nickel steel, which are mounted 
on high duty roller bearings. 

Directly back of the rear frame member, support- 
ing the gearset, is the service brake, which is mounted 
on the driving shaft. The drum is 10 inches diameter 
and the shoe contracts on the wide face. Between the 
service brake and the rear axle the large driving shaft 
is carried on two universal joints of the cross pin type 
that are completely encased and packed with grease. 
The rear axle is a full floating construction, with a 
centre and two end sections that are bolted together. 
The centre part of the axle carries the gear wheel and 
differential mounted on Timken roller bearings, and 
the cover plate is the mount for the worm and the 

thrust and radial bearings. The 
splined ends of the driving 
axles are fitted into the differ- 
ential assembly, and the outer 
ends have integral flanges that 
are bolted to wheel hub 
flanges. The wheels are car- 
ried on large roller bearings in 
the ends of the axle housing. 
The axle shafts are chrome 
nickel steel, carefully heat 
treated. The end sections of 
the axle housing have the 
spring seats cast integral with 
them, and brake flanges are 
solidly mounted, with the in- 
ner ends of the brake shafts carried on brackets bolt- 
ed to the housing. 

The frame is a heavy pressed steel channel section 
with the webs tapered from the centre to the ends, 
and it is slightly "necked" at the forward end to in- 
sure a short turning radius. The frame is heavily 
gusseted and reinforced. The frame is suspended on 
semi-elliptic springs, the rear set being 54 inches 
length and three inches width, that are practically 
straight when carrying a capacity load. The springs 
are shackled at either end, and the driving thrust and 
braking stresses are taken by the I section radius rods 
that extend from the axle housing to the frame side 
members, these being pivoted to eliminate the strains 
from chassis "weaving". 

The front axle is an I section, and is fitted with 
roller bearings. The wheels are of wood. 36 inches 
diameter, shod with 3^2-inch tires in front and five- 
inch tires at the rear. The standard wheelbase is 120 
inches, or 140 inches, the purchaser having a choice. 
The steering gear is heavy, with the tie bar carried be- 
hind the front axle to protect it against contact with 
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road obstructions. The 18-inch steering wheel is at 
the left side, and the control is extremely simple, there 
being no levers on the wheel, the clutch and service 
brake pedals, accelerator pedal and the gear shifting 
and emergency brake levers being all the driver has 
to give attention to. 

The emergency brake drums on the rear wheels 
are 16 inches diameter and three inches width, and the 
brake shoes are faced with Raybestos. The means of 
adjusting the brakes are very simple and accurate, and 
adjustment can be made with a minimum of labor. 

The motor speed is controlled by a centrifugal 
governor and with a maximum of 1190 revolutions a 
minute the machine will make 15 miles an hour. Ex- 
treme care has been taken to insure adequate lubrica- 
tion of all moving parts and wick fed oil insures a suf- 
ficient flow wherever necessary. The oil cups are of 
liberal size and only require occasional filling. 

The chassis can be fitted with any of the Federal 
standard stock bodies, these having loading space of 
102 and 126 inches behind the driver's seat, according 
to the length of the machine. 



THE MOTOR TRUCK ON THE FARM. 



For the farmer supplying the city market with 
fresh vegetables and other perishable products, the 
motor truck offers an important means of solving the 
problem of transportation. Train schedules arc not at 
all certain to be favorable for this purpose, and the use 
of horse drawn vehicles necessitates a location on the 
more expensive land near the city. Even if the train 
service can be used, the additional handling involved 
results in greater loss and deterioration and, for the 
purely perishable specialties, is seldom satisfactory. 
The motor truck, on the other hand, affords the rapid 
transportation of large loads, with only one handling 
at the beginning and end of the journey and, in the 
cost of operation alone, will doubtless be found much 
more economical than either of the other methods. 
Because of the long distances which may be travelled, 
the farmer is able to locate on cheaper, but often bet- 
ter, land somewhat remote from his market, yet with- 
out sacrifice of his facilities for reaching it. Some 
comparisons reported from the vicinity of Philadel- 
phia are enlightening and of interest, as illustrating 
the showing which the truck has made, operating un- 
der exactly the same conditions as the horse drawn 
vehicles with which it is compared. Buying land 26 
miles from Camden, N. J., and seven from the nearest 
railroad station, because the price asked was $40 an 
acre instead of $150, at which nearer tracts were held, 
a farmer attempted to reach the Philadelphia market 
with a two-horse team. Starting at 3 o'clock in the 
afternoon, Camden was reached at midnight and, by 
the time the round trip by ferry to Philadelphia was 
made, with an allowance for unloading, it was 1 :30 or 
later in the morning before Camden was reached on 
the return trip. Resting the horses and men for a few 
hours, the start was made at 4 o'clock in the morning 



and home was reached at noon, with the whole crew 
in an exhausted condition. A motor truck was se- 
cured and the whole trip was made in five or six hours, 
three round trips having been taken in 16 hours during 
a particularly busy season, the loads totalling nearly 
13,000 pounds. Another farmer, similarly situated, 
finds that he can make three trips with his truck, 
while a horse team makes one, and that on cscli lie 
carries three times as much as would be possible by 
wagon. 

These are but a few of many examples which show 
conclusively how great is the field for the commercial 
vehicle in agricultural service alone. 



CAR OWNERS PAY WAR TAX. 



Car owners in many states have been notified that 
special taxes under the new revenue law must be paid 
by them, and each applicant for registration is re- 
quired to affix or pay for a 10-cent revenue stamp on 
his application. This applies to commercial as well 
as to pleasure vehicles, and chauffeurs must also pay 
a similar fee. 



A TRUCK DEMONSTRATION. 



In a recently reported demonstration of a Peerless 
truck at Danvers, Mass.. a load was taken at the town 
sand pit, a run of 3.2 miles was made, six square yards 
of gravel spread, and the return to the pit made in a 
total time of 55 minutes. A similar run of 2.2 miles 
was made in 45 minutes for the round trip, including 
the time taken for spreading the gravel. 



TORBENSEN AXLE FOR FREMONT-MAIS. 



The Torbensen Gear and Axle Company, Newark, 
N. J., has licensed the Lauth-Juergcns Motor Car 
Company, Fremont, O., to manufacture internal gear 
drive axles for use in the lj^-ton Fremont-Mais truck. 
The Torbensen patents, which cover the internal drive 
for rear axles very broadly, are dated March 18, 1902. 
and July 16, 1902. 



SAFETY LAWS TO BE ENFORCED. 



Mayor Good of Cambridge, Mass., is to enforce the 
safety laws in that city, in an effort to reduce the 
number of accidents. Spaces six feet wide on each 
side of the trolley tracks are to be marked with safety 
posts with chains stretched between them, barring ve- 
hicles from the zones so established. 



The Standard Motor Truck Company, Detroit, 
Mich., has appointed E. B. Finch general sales man- 
ager. He will also assist the president of the com- 
pany. Mr. Finch has spent 14 years in the automobile 
industry, connected in executive capacities with the 
Packard and Chalmers companies. 
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STARTING MOTOR FOR COMMERCIAL VEHICLES. 




A STARTING motor, which is interesting as much 
from its simplicity as from the very original means 
of automatic engagement and release which are em- 
ployed, is the Brolt. 
marketed by Brown 
Brothers, London, 
England. The mo- 
tor drives through 
a pinion meshing 
with a gear ring on 
the engine flywheel. 

Brolt Motor Starter Pinion. 'fllis pinion, with 

its shaft, is cut from solid steel, and slides 
into the armature shaft, which is hollow and threaded 
internally with a quick pitch thread. On the pinion 
shaft are two keys so shaped as to engage the interior 
threads, the effect of the rotation, therefore, being to 
move the shaft in or out of the armature spindle, the 
teeth of the pinion meshing with the flywheel gear, 
when screwed inward to the end of the bore, but out of 
mesh when screwed outward to the permitted limit of 
travel. The pinion being thus out of engagement, the 
motor is started by a simple foot switch, and the arm- 
ature spindle carrying the pinion shaft begins to re- 
volve. The pinion, however, lags and thus there is a 
rotation between the interior threads and the spiral 
keys, which has the effect of moving the pinion shaft 
inward and the gears into mesh. The motion of the 
pinion and shaft, up to this point, is horizontal, but. 
when the latter has reached the end of the bore, it 
necessarily begins to rotate with the armature, carry- 
ing with it the flywheel, and starting the engine. The 
switch is now thrown off, and the revolution of the 
flywheel immediately rotates the pinion shaft in the 
spindle, withdrawing it and throwing the gears out of 
mesh. Even if the switch should not be touched, the 
engine would soon overrun the motor, with the same 
effect. Should the switch be closed by accident while 
the car is running, the inward movement of the pinion 
shaft is overcome by a small friction wheel fixed on 
the outer end of the pinion gear, and lightly touching 
the flat peripheral surface of the flywheel, sufficient 
rotation being given by this contact to keep the pinion 
out of engagement. It will be seen that, without 
complicated mechanical or electrical devices of any 
sort, the starting, meshing and release of the motor 
gear are controlled by a single switch, and the system 
is so nearly automatic that there is no possibility of 
damage from careless operation. Moreover, this sim- 
plicity permits a low price, and the minimum of 
trouble and expense in installation. 



DE DION'S 1915 MODELS. 



While the war has made it impossible for the De 
Dion-Bouton output to equal the programme made 



out early in the year, yet the plans now completed as- 
sure a constant supply of the various types of De Dion 
cars for 1915. A large portion of the company's fac- 
tory at Puteaux, near Paris, has become a branch of 
the French artillery construction department, but the 
French maker assures a complete range of models for 
the forthcoming year. This includes the 10-horse- 
power four-cylinder car, with a bore of 2.2 inches and 
a stroke of 4.7; the 12-horsepower four-cylinder with 
inches and a stroke of 4.7 ; 
four-cylinder, with a bore of 
stroke of five, in both home 
the 24-horsepower eight-cylinder, 
with a bore of 2 x /t inches and a stroke of five; 30- 
horsepower eight-cylinder, with a bore of 2.8 inches 
and a stroke of five, and the 50-horsepower eight-cyl- 
inder, with a bore of 3.7 and a stroke of 5.46. 

With the exception of the use of Warland dual 
rims this year, the 1915 De Dion will be exactly the 
same as the previous year's model. It is hoped to in- 
troduce two new models early in the year. These will 
be a 12-horsepower four-cylinder and a 20-horsepower 
special speed model, intended only for light two-seat- 
ed and four-seated bodies. 



a bore of 2j/> 
the 14-horsepower 
2.8 inches and a 
and colonial types ; 



JEFFERY TRUCK FAVORED. 



Much interest is being taken abroad in the per- 
formance of the Jeffery four-wheel drive truck, made 
by the Thomas B. Jeffery Company, Kenosha.Wis. 
The French war department favors this style truck for 
heavy work over difficult country, and one of these 
trucks recently arrived in England, via Canada. Of- 
ficials who have watched the performance of this one 
truck on the Salisbury plain speak very highly of the 
machine in every way. 



In the annual report of Lloyd's register, reference 
is made to the increasing use of internal combustion 
engines in large ships. There are now 27 vessels in 
service equipped with Diesel engines, and 27 others 




lllu»trntln K Actloo of Pinion of Brolt Motor Starter. 

being built. There are 36 vessels afloat that are pro- 
pelled by internal combustion engines other than 
Diesels, and many more in the course of construction. 
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NEW MACHINERY, TOOLS AND SUPPLIES. 



ELECTRICAL equipment and machinery are being 
more generally utilized in the garage and service 
station. Considerable work formerly consummated 




The gear change is such that any speed may 
be obtained without passing through the other 
speeds, making for rapid work. Individual mo- 
tor drive may be employed, if desired, and 
the motor may be located either on the floor, wall 
or ceiling, or at the back of the lathe or top of the 
head. Complete descriptive matter, prices, etc., will 
be supplied by the maker upon request. 



BEARING DATA. 



Weatlnghouae Electric Grinder and Vulcanizing Outfit. 

by steam, gas and other forms of energy, is now per- 
formed by the more economical and convenient power, 
electricity. 

The Westinghouse Electric and Manufacturing 
Company, East Pittsburg, Penn., produces motors ap- 
plicable to electrical machines and tools, and among 
them is the grinder shown herewith. It is designed 
for use on the lathe, planer, etc., and is particularly 
serviceable for motor vehicle work, as it has a wide 
range of utility. Another handy device is the electric 
vulcanizing equipment. A list of the manufacturers 
of these and other electrical appliances of a similar na- 
ture will be supplied by the company. 



Garages and repair shops interested in data on tit- 
ting motor bearings are invited to write for the new 
booklet issued by the Harding Distributing Company, 
28 School street, Boston, distributor of the Martell 
aligning reamer. The subject of bearings is treated at 
great length and a practical and scientific method of 
fitting motor vehicle types is described and illustrated. 



UNIQUE RATCHET WRENCH. 



SPRINGFIELD LATHE. 



A new wrench and equipment has made its ap- 
pearance, and one of the desirable qualities of the tool 
is that the ratchet wheel, being the diameter of the 
smallest, or J4-inch socket, enables the user to turn 
nuts very close to the wall. This makes possible the 
use of the wrench in places where the cold chisel is 
generally employed. 

The Unique ratchet wrench is manufactured by 
Will B. Lane, 180 North Dearborn street. Chicago, 111., 
and the complete equipment includes a seven-inch ex- 
tension bar, two screw driver bits and sockets. The 
last-named members differ from the usual type in that 



The Springfield Machine Tool Company, 631 
Springfield avenue. Springfield, O., maker of machin- 
ery, is manufacturing a lathe which is stated to be par- 
ticularly adaptable to the requirements of service sta- 
tions and repair shops handling 
motor vehicle work. 

The Springfield is a single- 
pulley, high-power machine, 
and its gears provide 12 changes 
in speed, obtaining a sufficient 
range to adapt the lathe to all 
classes of work. The geared 
lieadstock is enclosed in a com- 
pact, dust proof housing, and a 
ilesirable quality of the con- 
struction is that all gears oper- 
ate in a bath of lubricant. Sight 
feed oilers provide lubrication 
tor the main spindle bearings. 

The friction clutch pulley is 
located at the rear of the head, 
and is easily and quickly oper- 
ated by a push rod. The belt is 
entirely out of the way of the 
operator, making for safety. A 
reversible drive, located in the 

heaH is snnnlied whpn HexireH The s "H»irneld Pulley Hlrt-Pown Lnthe with tier ( Uaar, Providing 12 Speed* 

ncao, is suppmo wntn uesireu. >nd D „|„ ed fop Motor Drive. 
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they are turned 
out from a solid 
bar of steel, cold 
broached and 
hardened, and 
are guar anteed 
not to bend or 

I'nlque Ratchet Wrench and Sockets. split. The equip- 
ment permits of handling three standards of nuts, 
namely, the United States (bolt), A. L. A. M. and cap 
screws, and in a range of sizes which embraces about 
90 per cent, of all the nuts on motor vehicles and ma- 
chinery. 

The Unique ratchet wrench is easily and quickly 
reversed, is made of the best material, and will with- 
stand severe usage. It is simple in construction, and 
all its parts are carefully made and assembled. A spe- 
cial equipment is produced for the Ford chassis, and 
the maker states that parts not accessible with the 
usual equipment can be easily handled with the 
Unique tool. Particulars and prices supplied on request. 



MERRY VALVE GRINDER. 



Edward Merry, Springfield, Mass., is marketing a 
valve grinder which is stated to be adaptable to all 
types of internal combustion motors. An outward 
stroke of a lever turns the valve Z]A times, and the re- 
turn stroke rotates it similarly. It is stated that it 
may be operated at a speed of from 150 to 200 revo- 
lutions a minute. 



WHEELER BENCH MACHINE. 



A machine held to be adaptable to a large variety 
of work is the Wheeler bench machine, manufactured 
by the Hunt Engineering and Sales Agency, Los An- 
geles, Cal. It is a combination unit, and is driven 
through a three-step cone pulley and a telescoping 
shaft having two universal joints. 

The spindle is one inch in diameter and has a 
standard No. 2 Morse taper. The plate is five inches 
in diameter, and the drilling capacity is J^-inch. It 
is> stated that it is possible to cut standard threads 
from eight to 32. 

The power feed is actuated by a train of gears on 

a radial arm so 
arranged as to 
engage the end 
of the spindle 
when in a hori- 
zontal position, 
or with a spe- 
cial worm gear 
driven by a 
cone pulley. 
The range of 
work possible 
with the ma- 

The Wheeler Bench Machine. chitie is Stated 




to be large, and among the operations are milling, 
drilling, turning, cutting Woodruff and straight key- 
ways. Particulars and prices of the machine will be 
forwarded upon request. 



NEW MOSSBERG TOOLS. 



Concerns maintaining Ford delivery cars will be 
interested in the line of master tools for this machine 
which have been brought out recently by the Frank 
Mossberg Company, Attleboro, Mass. Some of the 
new types are shown in an accompanying illustration 
and include a reverse and brake pedal tension spring 
member which, it is stated, will save over 30 minutes 
when adjusting these members. The No. 640 wrench 
is a goose neck, having a plain open end, and is em- 
ployed with the reverse spring. The No. 10 set of en- 
gineers' wrenches is of the thin model, open end type, 
and the set provides 10 openings. Another useful out- 
fit is the 10 socket wrenches having hexagonal and 
square openings. These are particularly serviceable 




Some of the Master Tools Produced by the Frank Monsbera; 
Company for the Ford Chassis. 

in adjusting the main bearings of the 1915 Ford. All 
of these tools are nicely finished and thoroughly hard- 
ened. They are sold with the usual broad Mossberg 
guarantee. Descriptive matter will be mailed upon 
request. 



WEAVER GARAGE PRESS. 



The Weaver Manufacturing Company. Springfield, 
111., is marketing a moderately-priced press which is 
particularly adapted to motor vehicle work. The 
press has a capacity of 20 tons, and is capable of 
handling all classes of machine shop work in addition 
to being especially designed to meet the demands of 
the repair shop. Many operations are possible with 
such a press and among them may be named the 
straightening of axles and crankshafts, pressing 
wheels on or off the shafts, etc. 

The Weaver press has a one-piece frame of five by 
two-inch channel section steel, and there are no joints 
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or connections, a construction making for great 
strength and durability. The 15-inch hand wheel is 
sufficiently heavy for large work and light enough to 
obtain quick action when handling ordinary work. 

The maximum pressure is obtained by the lever 
construction shown in the accompanying illustration, 
and it provides a leverage of 1500 to one, and a maxi- 
mum pressure of 20 tons is obtained easily. The bol- 
ster carrying the plate is adjustable to 48 inches be- 
tween the plate and the bottom of the screw, and the 
last-named member is two inches in diameter, with a 
three-pitch Acme thread. The weight of the screw 
rests upon bronze thrust bearings, enabling the wheel 
to raise or lower the screw quickly. The distance of 
32 inches between the uprights of the frame permits 




reaver Preaa, Having a Capacity of 20 Tons, nod Particularly 
Adapted to Motor Vehicle Work. 

the press to take the largest sized motor vehicle 
wheels. A vise attachment for holding round or ir- 
regular work is provided, obtaining a wide variety of 
applications. The floor space occupied by the Weaver 
press is 36 by 36 inches, and the weight is 425 pounds. 

Those interested in equipping the repair shop or 
service station with time and labor saving machinery 
should write the Weaver Manufacturing Company for 
details and prices. 



NEW DIXON LUBRICANT. 



The Joseph Dixon Crucible Company, Jersey City, 
N. J., well known to the motor vehicle industry as 
manufacturer of Dixon graphite, is producing a new 



lubricant, which is par- 
ticularly adaptable for 
service in commercial 
car differentials from 
which ordinary oils and 
greases leak out. The 
company believed that a 
flake graphite lubricant, 
properly prepared, 
would overcome this 
trouble, and after much 
e x p e r i mentation and 
trial has produced the Xew DtxoB , '« brt «■» , • 
Dixon's No. 680. It is for service only when the Xus. 
677 and 675 will not remain in the differential with- 
out leaking, and is not adaptable to gearsets. The Jo- 
seph Dixon Crucible Company invites correspondence 
upon its new product. 




BRAKE LINING CABINET. 



The Standard Woven Fabric Company, Framing- 
ham, Mass., maker of the well known Multibestos 
brake lining, announces that it will supply the trade 
handling its material with a cabinet. These cabinets, 
which are termed automatic salesmen, are built simi- 
lar to a sectional book case and as many as are needed 
can be provided, fulfilling the requirements of both 
the small and large dealer. The cabinets are of nat- 
ural wood and the company offers to stain them to 
match the wood work of the store. The design not 
only keeps the Multibestos brake lining clean and 
makes for easy handling, but displays the material to 
a good advantage. 

The Standard Woven Fabric Company is introduc- 
ing another innovation, one for which an application 
for a patent has been made, and is indicative of the 
progressiveness of the company, as it dispenses with 
rules or tape when filling orders. It consists of mark- 
ing the brake lining with plain white lines at intervals 




Brake Lining- Cabinet "applied by the Standard Woven Fabric 
Company, Maker of Multlbeatoa Friction Material — Note the 
While Unem. Indicating Foot length*. 
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of one foot. These "white foot prints", as they are 
termed, are an exclusive Multibestos feature, and not 
only save the dealer considerable time, but assure the 
purchaser of accuracy when buying. 



THE WILSON TRUCK. 



Announcement is made of a new 1^-ton truck 
which has been placed on the market by the J. C. Wil- 
son Company, Detroit, Mich., long connected with 
the carriage business in that city. The specifications 
show a four-cylinder Continental motor, cast en bloc, 
with a bore of 4% inches and stroke of 5J4 inches, and 
having a selective transmission, the gears of which 
are one-inch face, bolted to the jackshaft and mount- 
ed on a three-point suspension. 

The ignition is by a high-tension magneto. The 
drive shaft is 1^4 -inch tubular, the rear axle 2)4 by 
\y$, with a spindle at the inner bearing 2>£ inches in 
diameter and two inches in diameter at the outer bear- 
ing, the front axle being an extra heavy I beam section 
with two and 1^-inch spindles at the inner and outer 
bearings, respectively. The pressed steel channel 
frame is Sy 2 inches deep, with a 2^2-inch flange, and 
is formed from 3/16 stock. The front springs are 42 
inches long by 2j4 wide, and the rear members are 50 
inches long by 2y 2 wide, all being of the self-lubricat- 
ing type with extra large bronze bushings in both 
springs and hangers. The wheels are artillery type, 
having 12 two-inch spokes in front and 14 2j4-inch 
spokes at the rear, the solid tires being 37 by 2> x / 2 and 
37 by five inches, respectively. Both the service and 
emergency brakes are on the rear wheels, taking the 
strain off the chains and jackshaft. The steering gear 
is located at the left, and is of the adjustable worm and 
sector type. The equipment includes a cab with storm 
curtains, oil lamps, mechanical horn, jack, and full set 
of tools. All parts of the construction are standard, 
and the most careful attention has been given to their 
simplicity and accessibility. The use of Sheldon axles 
Covert transmission, Eisemann magneto, Marvel car- 
buretor, etc., indicate that the truck throughout is 
made up of parts of known value, and that it should 
prove serviceable and of the highest reliability. 



MUST PAY NOTWITHSTANDING THE WAR. 



An important court decision has been rendered in 
Great Britain by Justice Lush of the King's Bench 
division. London, relating to the enforcement of com- 
mercial obligations in favor of an alien enemy. The 
case arose from the refusal of Thomas Tilling, Ltd.. a 
London motor omnibus company, to make payment of 
an account amounting to something over $25,000. on 
the ground that the creditor, the Continental Tyre 
and Rubber Company, while a registered Britisli con- 
cern, was almost entirely owned by German stock- 
holders, and, therefore, came within the scope of the 
law passed at the beginning of the war prohibiting 
dealings with or payments to any alien enemy. The 



court, finding that the position of the creditor com- 
pany was in accordance with law, that the transaction 
on which the demand for payment was based was in 
all respects legal, and that the creditor was neither 
acting in the capacity of an alien enemy, nor were 
the payments demanded to be remitted to Germany,, 
ruled that payment was not excused, and that judg- 
ment should be given against the debtor. 



PIERCE TRUCKS VERSUS HORSES. 



The George J. Meyer Company, malsters. ><i Buf- 
falo, N. Y., after a year's operation of a Pierce-Arrow 
truck, finds that it replaces horses so efficiently that 
it has purchased another from the Pierce-Arrow Mo- 
tor Car Company, Buffalo, N. Y. The bodies of both 
trucks are alike and were designed at the Pierce-Ar- 
row factory from specifications furnished by the Mey- 
er Company. They are carried on 204-inch wheelbase 
chassis, and are built entirely of steel, the sides and 
rear being at an angle of 25 degrees, sufficient to dis- 
charge malt or barley through hopper pockets on 
either side. 

Before the Meyer Company purchased these trucks 
teams were hired as needed, on some days three or 
four, and on others as many as 10 or 12. Not only has 
the truck delivery proved to be cheaper, but customers 
are better satisfied with the service rendered. 



MOTORIZED FIRE APPARATUS. 



Mayor G. Woodward of Atlanta, Ga., at a recent 
meeting of the board of fire masters, said that he 
would begin immediate plans for motorizing the fire 
equipment now located in the most central parts of 
the city. The mayor estimates that $75,000 in Jan- 
uary will give the department a good start. 



TRUCKS HELP POSTOFFICE. 



During the Christmas rush the motor truck was 
Uncle Sam's chief asset in the postoffice department. 
In Worcester, Mass.. Postmaster James W. Hunt 
pressed into service several automobile trucks. This- 
method of distributing articles was tried last year and 
its successful operation warranted its repetition. 



MANY NEW JERSEY DRIVERS' LICENSES. 



So far this year, 21 ,901 persons have been exam- 
ined for driver's licenses in New Jersey, according to 
Motor Vehicle Commissioner Lippincott, the number 
passed being 19,471. 



EXPEL ALIEN ENEMY MEMBERS. 



The committees of the Automobile Club and of the 
Societe d'Encouragement pour 1'Amelioration des 
Races de Chevaux en France, have unanimously de- 
cided upon the expulsion of members of alien enemies. 
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BROWN REGULATED DISCHARGE TRUCK BODY. 



DISTRIBUTION of material is a problem of much 
import with those engaged in surface construc- 
tion, especially the building of highways. Highway 
engineering usually requires excavation to a sub-grade, 
which should be consolidated, and then on this are 
spread the courses of stone or gravel, which are gen- 
erally rolled and made uniform in thickness and event- 
ually finished with a dressing that for a time, at least, 
appears perfectly level. 

The work is usually begun with plowing and the 
earth is removed, either for filling elsewhere, or it is 
dumped convenient to the job. Plowing is done by 
special type plows hauled by a road roller, and the 
loosened material is shovelled into carts and drawn 
away. As the surfaces are rough and soft the loads 
that horses can draw are comparatively small, and 
with manual labor for loading and with uncertain 
traction motor trucks are not often worked profitably 
when excavating is being done. 

When the sub-grade has been reached and the ex- 
cavation has been cleared, the consolidating is done 
with steam rollers. These machines make a path of 
from 78 to 84 inches, and because of the width of sur- 
face traversed the weight is comparatively small for 
each inch of area covered by the roller as it is moved. 
The consolidation completed, the distribution of the 
stone is begun, and the work can be done by hauling 
the loads onto the sub-grade, dumping the stone and 
levelling it with shovels and rakes. 

Stone dumped from a cart will be more compact 
at the bottom of the pile, and as the levelling is done 
the distribution is not equal, there being more stone 
in places, although the surface may not indicate this 
condition. This statement will apply to any number 
of courses of material. W hen the rolling is done the 
roller is supported by the most compact areas, and the 
consolidation is not equal. The result is that with 



the use of the finished road the traffic will develop 
depressions, where the material was not of sufficient 
depth to compact thoroughly. 

Bodies have been constructed with end gates that 
can be adjusted so that the loads can be discharged as 
the vehicles are drawn or moved, but these are not 
thoroughly dependable because the volume discharged 
will vary with the speed. Gravity loading is practi- 
cal at stone crushers, but dumping a load results in 
the unequal consolidation, no matter how carefully the 
work is done. 

A body that is designed for accurate distribution 
of stone, sand, gravel or any similar construction ma- 
terial has been designed by J. Grove Brown, a me- 
chanical engineer of Groton, N. Y., which is main- 
tained by the designer to do the work with exactness 
and to insure the laying of a course of stone of any 
predetermined thickness that will be equal in com- 
pactness, save at the laps, where there may, and prob- 
ably will, be some variance. 

The statement is made that there will be no es- 
pecial value in this form of body save when used for 
highway construction, but the equipment can be used 
for other work, and these bodies are made interchange- 
able with standard types, so that a vehicle will serve 
for many purposes, and yet have every advantage for 
the spreading of material in road building. 

When used for road work the body is equipped with 
a spreading attachment that is shown in the accom- 
panying illustrations. The equipment is quick dump- 
ing, and while that illustrated is operated manually 
by the driver, provision is made for the use of a power 
hoist should that be desired. The body is built of 
steel plate and with flared sides, this giving compara- 
tively shallow depth and facilitating the discharge of 
the load at low elevations of the forward end. As the 
botlv is designed for distribution, an essential require- 




Brswn Rearuistrrt DlnrharKr Track Body Dial rlbutliiK I.oada In Hlarhway Count ruction i At Left, Spreading- a ('ounr of Stone 
for a Macadam Hoadi at Hls-at, Laylnic n Top Drrxaliifc of Stone Screening*. 
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ment is that the load be discharged readily. As might 
be assumed, highway construction is not carried on 
during wet weather, but the material is seldom dry, 
and the body must be so elevated that the loads need 
not be trimmed. As designed, the top of the five-ton 
body is but slightly more than five feet above the 
ground, a fact of large importance when manual load- 
ing is necessary, and the low centre of gravity makes 
for greater safety when the machine is being worked 
on rough ground. 

The body hoist is an unusual construction, and it 
includes a frame that is mounted directly behind the 
driver's seat. Near the top of the frame is a journalled 
cross shaft, on which are mounted two drums on 
which the chains that move the body are wound. 
These hoisting chains are attached to the end of an 
arm or strut that is hinged to fall beneath the body 
when it is lowered. From the frame carrying the hoist 
is an extension that forms a curved track that guides 
the free end of the arm or strut as the body is elevated 
or lowered. Besides the two chains for hoisting a 




Elevation of Chaaala Equipped with the Brown Regulated Dis- 
charge Body, Distributing a Courae of Stone Evenly on a 
Road Surface. 

third chain is attached to the top of the body, which is 
unwound as the body is raised and wound as it is low- 
ered, which is intended to prevent the body being 
overbalanced should the truck be started while dis- 
charging, or while a load is being spread from the 
moving truck. 

The spreading attachment, as will be noted from 
the accompanying illustrations, is attached to the rear 
end of the body, there being a special construction of 
the body to use this equipment. The body has com- 
paratively short overhang. The illustrations show 
two types, those of actual operation being bodies with 
straight rear ends and vertical end gates, and that seen 
in the drawing having a pivoting end gate and the 
sides and bottom formed so that when the body is ele- 
vated the load is carried by gravity into what is vir- 
tually a hopper. The end gate is raised by a worm 
and gear operated from the driver's seat. 

The outline sketch shows a frame beneath the rear 
end of the body, that is mounted on one or two auxil- 
iary wheels, and is maintained in position by two ra- 



dius rods that are pivoted at either end. These wheels 
contact with the ground only when the body has been 
sufficiently elevated. Chain stops support the frame 
when the body is lowered. Connected with the body 
by pivots is a telescopic chute, the lower end of which 
is mounted in the frame, which is the full width of 
the body. Back of this chute outlet in the frame is 
the levelling or evening edge, which is dragged over 
the surface, bringing it to exact height. This edge 
can be set to any desired height for practical pur- 
poses. The spreading attachment can be adjusted so 
that the material can be distributed to a given depth. 

The two illustrations show different forms of 
spreaders, the one being used for laying a course of 
crushed stone, and the other for spreading the top 
dressing, this being a much thinner coat. With both 
types the spread is the width of the body. These at- 
tachments can be removed when the machines are 
used for other work, but the end gates and the oper- 
ating mechanisms are retained. 

The fullest operating utility of the motor truck in 
highway construction is obtained with a special type 
chassis that has a short wheelbase, with forward 
wheels that have increased movement, so that they 
may be turned from 40 to 45 degrees, instead of the 
usual 30 degrees, which will afford a shorter turning 
radius, a particularly desirable quality. 



ASK CHANGE OF TRUCK ROUTES. 



Residents of Beacon street, Boston, Mass., are cir- 
culating, among merchants who operate commercial 
vehicles in the Back Bay district, a request that except 
when making deliveries other streets be used. It is 
pointed out that Boylston street is now in good con- 
dition and there is no reason why it should not be used. 



MILWAUKEE DEALERS ORGANIZE. 



The automobile and supply dealers of Milwaukee. 
Wis., at a meeting recently held at the Hotel Pfister, 
decided to form an organization for the maintenance 
of prices, the development of a system of protection 
against dead beats, and for united legislative action. 
The meeting, at which 100 were present, was ad- 
dressed by Francis L. Plummer of the American Fair 
Trade League. 



KNOX COMPANY LOSES SUIT. 



The suit of the former Knox Automobile Com- 
pany, Springfield, Mass., against the city of Worcester, 
Mass., to compel the acceptance of and payment for 
four pieces of motor fire apparatus, valued at $20,000. 
has been decided in favor of the city by the full bench 
of the supreme court. 



The complete elimination of the horse policeman 
and substitution of motorcycle officers is suggested by 
the superintendent of police at Washington, D. C. 



Digitized by 



Google 



January, 1915. 



THE MOTOR TRUCK 



39 



CORRESPONDENCE WITH THE READER. 



Valve Capa — Driver, St. Looli, Mo. 

Can you give some suggestions for removing and replacing 
valve caps In an old motor? The caps on my engine are badly 
worn and some one has been using a cold chisel on them, judg- 
ing from their looks. 

The valve caps on motors are subjected to consid- 
erable abuse, and cold chisels, hammers, etc., are em- 
ployed to remove 
and replace them. 
Frequently the cas- 
tellated tops are 
badly damaged 
through abuse, and 
when such is the 
case it is best to dis- 
card them and pur- 
chase new, as they 

Fl«. l_V.lve C-p Wrench. ^ nQt expensive 

If one is handy with the lathe, a valve cap tool, 
such as is shown at Fig. 1, can be made without ex- 
pense. Take a piece of steel of suitable length and of 
the same diameter as the bore of the valve cap, centre 
both ends, and turn one end to a slight taper so that 
it will fit snugly into the recess of the cap. 

Next drill three ^-inch holes to take a lever which 
may be held with a pin. Next drill a hole in the larger 
diameter and file this out square to take a piece of 
7/16-inch square steel, the length equal to the out- 
side diameter of the valve cap. It is stated that this 
tool will enable one to remove the caps easily and to 
set them up so that they will be gas tight. 




Priming- Mixture — Information, New York City. 

What proportion of sulphuric ether and ordinary gasoline 
should be used to make a good working priming mixture? 

Ordinarily about one part of ether to two of gaso- 
line will obtain the desired results. Because of the 
extreme volatility of the mixture, it should be stored 
in a receptacle having a tight stopper. A glass bot- 
tle, having a ground glass stopper, such as employed 
for perfumes, makes an excellent receptacle for - the 
ether preparation. 



Hard Starting; — Ford, Boaton. 

We have a Ford machine which we use for covering con- 
siderable territory. During the cold snap of late it is hard to 
start. One day, after the machine had been left out about an 
hour, our driver could not start it and we had to be towed back 
to the garage. After a while it started easily. The garage is 
heated. It always has started In cold weather with priming. 
What was the trouble? 

The trouble was probably due to the water in the 
filter freezing and preventing the fuel from reaching 
the carburetor. The writer knows of several instances 
where this trouble was experienced, and in every case 
the motor started after the filter was cleaned. The 
function of the filter is to collect or trap any water 
that may be present in the fuel, and if one neglects to 
occasionally drain it, the water will accumulate to such 
an extejv' that when it freezes it shuts off the supply 
from th e tank. 



If the motor fails to start, especially after being ex- 
posed to low temperatures, open the petcock on the 
carburetor and note if the fuel flows freely. Enough 
gasoline should be drawn off to make sure that the 
line from the filter and the float chamber of the 
carburetor is emptied. 



Series and Multiple — Reader, Newark, N. J. 

I operate a Ford delivery car and am going to fit it with 
electric side and tall lights. Am informed that it is best to 
wire the tail lamp in series with the dash or the side light, so 
that if the tall light bulb .burus out the dash lamp will go 
out. Please supply me with a drawing showing how to wire 
the lamps and explain the reasons for the dash light going out. 

The wiring plan oif lamps in series is shown at Fig. 
2 A, and, in multiple, at B. The former method is 
practically the same as wiring dry cells in series in 
that the connections are made inlfruch manner that the 
current flows from the positive t+) terminal of the 
battery through the filament of the first lamp, thence 
to the second lamp and so on back to the negative ( — ) 
terminal of the battery, completing the circuit. 

The three lamps may be compared to switches in 
the circuit in that each closes the circuit, providing a 
path for the electricity. If, however, a filament of any 
of the three units burns out, it breaks the circuit. For 
example: Assuming that the first and last lamps are 
the dash and tail light members ; upon the filament of 
the last-named bulb breaking or burning out, the elec- 
tricity will not flow because of the fact that, for cur- 
rent to flow from a battery, a path must be provided 
for its return, that is, from the positive to the negative 
pole. 

The drawing at B shows parallel or multiple wir- 
ing. As may be noted, all of the positive terminals of 
the bulbs are connected to each other through one 
wire, and the negative wire attached to the negative 
terminals of the lamps. With such an arrangement, 
the burning of a filament will not interfere with the 
utility of the other bulbs, as a path is provided for the 
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current to flow through the other filaments. Under 
these conditions it would be possible to obtain light 
from one bulb when two were broken. 
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HINTS FOR PROPER MAINTENANCE. 



MANY drivers tamper with the adjustment of the 
carburetor in cold weather, believing that they 
can improve starting conditions. Generally this re- 



other. The maker of the Rayfield states that after his 
product is properly adjusted it is not affected by cli- 
matic changes. 



HIGH 5PE.CD 
ADJUSTMENT 

TURN TO RlOMT FOR. 




MAGNETO CONTACT POINTS. 



Illustrating- Component* Utilised In Adjusting the Hitch and 
Low Speed of the Models U and 1. Ka> Held Carbnretora. 

suits in trouble, to say nothing of a waste of the fuel, 
for usually the novice obtains too rich a mixture. 

If one has tampered with the adjustment of the 
model G or L Rayfield carburetor, it may be properly 
reset by the following method : 

As may be noted by the accompanying illustration, 
there are two adjusting members, one for the high and 
the other for the low speed. The low speed is adjusted 
first. With the throttle closed and the dash control 
in the running position, seat the nozzle needle by turn- 
ing it to the left until the block U breaks contact with 
the cam M. Next turn the needle about three turns 
to the right, open the throttle about one-quarter way 
and start the motor. After the engine has become 
warm, cut clown the fuel supply by turning the low- 
speed knurled nut to the left until the motor idles 
and operates smoothly. During this work the spark 
should be retarded. To adjust 
the high, advance the spark 
about one-quarter and open the 
throttle quickly. If the motor 
back-fires, it will indicate a lean 
mixture and the high-speed 
knurled nut should be. turned to 
the right a notch at a time to 
increase the fuel supply. The 
throttle should be operated after 
each adjustment to note if the 
motor responds quickly to the 
mixture, and by noting the odor 
of the exhaust an over-rich mix- 
ture may be determined. The 
low speed should not be dis- 
turbed in setting the high, as 

tho<,. irp mrir>npn'r!piir r.f firli *'»■«■«* «'<»••««» of Magnetos: A, Showing Points Separated; B, Illustrating; the P,»er Use 
uitst arc 11mt.p111ut.1u 01 eacn of v<>ry f. lne FHe when cleaning or Trains; Points. 



Operators of motor vehicles equipped with true 
high-tension magnetos should occasionally inspect the 
contact points of the breaker mechanism, for after con- 
siderable service these members will require readjust- 
ing and, possibly, cleaning. It should be borne in 
mind that the function of these points is to break the 
flow of the primary current, and that the spark at the 
gap of the plugs practically takes place at the same 
instant. If the space between the contact points be 
increased over normal, the break will be late and the 
starting and operation of the motor affected. Dirty 
or fused points will impose an unnecessary resistance 
in the circuit. 

The work of cleaning and adjusting the contact 
points of the average magneto is not difficult. The 
first step is to displace the circuit breaker cap or cover, 
and to crank the motor until the armature shaft of the 
magneto occupies a position that will insure complete 
separation of the contact points. There are two of 
these points, one a fixed member and the other mov- 
able. The break of the points is obtained by a roller, 
as shown in the case of the Splitdorf magneto illus- 
trated herewith, coming in contact with a metal seg- 
ment when the armature shaft is rotated. This posi- 
tion is indicated at A. 

To ascertain if the platinum points are fused or 
dirty, move the lever carrying the roller in with the 
finger as shown at B. If the points require cleaning, 
employ a very fine jeweller's file, as illustrated. Move 
the file up and down slowly and be careful not to 
twist the tool in the operation, as it is most important 
that the points be tiled true. The tension of the spring 
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of the lever carrying the roller will be sufficient. 

After cleaning the points, test the gap with the 
gauge accompanying each magneto. Do not attempt 
this operation by guess work as, 99 times out of a 100, 
it will result in too large a gap. A gauge costs but a 
few cents and can be obtained at any supply house 
or branch of the maker of the magneto. 

If it be found that the blade of the gauge slips 
easily between the contact points when they are fully 
separated, loosen the lock nut and turn the adjusting 
nut of the platinum screw outwards. This will de- 
crease the space. It is probable that only a slight 
turn of the screw will be necessary to correct the 
space, which should be checked with the gauge. After 
making sure the gap is correct, tighten the locking 
nut. 



KNOX LITIGATION CLEARING UP. 



While the end of the legal troubles of the bankrupt 
Knox Automobile Company, Springfield. Mass., is not 
yet in sight, some of the troublesome points raised 
in connection with the suits of a committee of stock- 
holders and by the trustee in bankruptcy against the 
administrators of the estate of the late Alfred N. 
Mayo, have been cleared up by decrees riled recently 
by Judge Jenney in the superior court. The suits in 
question were brought to recover from the estate cer- 
tain sums which are alleged to have been improperly 
diverted from the treasury of the corporation. The 
stockholders' committee sued in equity, and in law, 
and to both suits demurrers were filed by the estate, 
which have been sustained, but the cases have been 
reported by the court to the full bench that the ques- 
tions covered by his decision may be determined by 
the final tribunal. In the suit by the trustee, which 
covers essentially the same points and to which de- 
murrers were also filed, the defendant is sustained on 
the first count, but overruled on all others, and it is 
likely that the case will go to trial on these. 



BULL TRACTOR FOREIGN PATENTS. 



The Bull Tractor Company, Minneapolis, Minn., 
has purchased of D. M. Hartsough, inventor of the 
Bull tractor, all his patents and interests applying in 
all foreign countries, including Canada. It is expected 
that the acquisition of these rights will increase the 
tractor company's business 100 per cent, in 1915. and 
that an increased number of men will be employed in 
their manufacture. 

P. J. Lyons, president of the company, said that 
the concern will manufacture its entire 1915 output in 
Minneapolis. He states: "European representatives 
who are now here assure us that, whether the war 
ceases soon or continues, there will be a great demand 
for tractors. The agricultural power of Europe has 
been practically destroyed and Europe must look to 
this country for machinery and power to rebuild it". 
Arrangements have been made with the Minneapolis 



Steel & Machinery Company for the use of a much 
greater portion of the capacity of that plant than was 
had last year. 



SUCCESSOR TO J. S. BRETZ COMPANY. 



The Bearings Company of America, New York 
City, is the successor of the J. S. Bretz Company, New 
York City, the Fichtel & Sachs Company and the Star 
Ball Retainer Company, both of Lancaster, Penn. All 
three companies were dissolved during 1914, the idea 
being to concentrate the entire manufacturing, ware- 
housing and the shipping and service departments at 
Lancaster, and the entire sales department at 250 
West 54th street, New York City. 

In speaking of this consolidation. J. S. Bretz said : 
"No change has been made in the personnel of the 
general management of the business, the idea being to 
continue it under the same efficient direction as here- 
tofore in the sale, production and importation of F. & 
S. annular ball bearings, ball thrust bearings, Star ball 
retainers, German steel balls and Bowden wire mech- 
anism". 



SEEK PATENT AGREEMENT. 



A suggestion has been offered by the National Au- 
tomobile Chamber of Commerce, New York City, 
along the lines of a cross licensing agreement, provid- 
ing for an interchange of licenses on patents between 
motor vehicle manufacturers. It was suggested that, 
while each of the motor vehicle companies holds some 
patents of great value, it is better for the industry that 
each concern, while developing its own ideas, should 
be free from attack on patents owned by others. 



'BUS FOR ST. JOHNSBURY. 



It is proposed to establish a 'bus line at St. Johns- 
bury, Vt., to be run through the principal streets, and 
the service may be extended to nearby towns if an op- 
portunity is offered. A $20,000 corporation is contem- 
plated, the organization to be local, but it will have 
the benefit and experience of the General Transporta- 
tion Company. Boston, Mass., as this concern is stated 
to be interested in the transaction. 



MOTOR TRUCKS FOR ENGLAND. 



The British government is preparing estimates 
for 6500 motor trucks, according to advices received 
by Chicago manufacturers. This order, it is estim- 
ated, would amount to $10,000,000. as the trucks will 
probably average $1500 each. 



The Chase Motor Truck Company. Syracuse, N. 
Y.. has re-elected its officers and directors for the fiscal 
year of 1915 as follows: A. M. Chase, president; H. 
P. Bellinger, vice president, and E. A. Kingsbury, 
treasurer. 
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NEW COMMERCIAL CAR ACCESSORIES. 



SANFORD TIRE PUMP. 



The Brown Company, Syracuse, N. Y.. 
is manufacturing a practical as well as 
high-grade efficient pump (or the model 




T Ford car. which is not only moderate- 
ly priced, but is gear driven. One of the 
desirable qualities of the pump Is that 
the driving and driven gear can be 
meshed easily and quickly by a lever. 
The pump is very compact and the 
workmanship and material are first- 
class in every respect. 

One of the features of the design that 
will appeal to those owners installing 
new equipment is that the SanFoid can 
be attached in 30 minutes and that no 
drilling or machining is necessary. The 
pump supplies air free from lubricants, 
and the maker states that it is con- 
structed to withstand hard service. 

One of the features of the pump is the 
method of adjusting and packing. This 
is accomplished by means of a ring on 
the inside of the pump, so constructed 
that It may be adjusted from the outside 
for wear, etc. It comes complete, with 
gears, hose and gauge. 



MAYO POWER TIRE PL'MP. 

Announcement Is made by the Mayo 
Manufacturing Company, 60 East 18th 
street, Chicago, 111., of a new type of 
power tire pump. It is designed to be 
permanently attached to the motor and, 
as may be noted by the accompanying 
illustration, the pump Is provided with a 
connection which screws into the valve 
cap. This connection is fitted with a 
standard ground poppet valve, similar 
to that employed in an internal combus- 
tion engine, and Is held on its seat by a 
spring. 

To employ the pump the handle Is 
pressed downward and. with the motor 
running, air is pumped into the hose, 
thence to the tires, a suitable length of 
tubing and a gauge being provided with 
each outfit. 

To attach the connection to the valve 
cap, the latter is drilled and tapped. A 
union joint permits of the easy connec- 
tion of the valve member and the pump 
proper. The maker states that the pump 
will inflate a 34 by four-Inch tire to 76 
pounds In three minutes, and other sizes 




and pressures in proportion. After serv- 
ice, the pump handle is locked by giving 
it a quarter turn. The Mayo valve cap 
plug comes complete with specific in- 
structions. 



NON-SKID PROTECTOR. 



tiOHDU.V RADIATOR COVER. 



The J. P. Gordon Company, Columbus, 
O., is marketing the Gordon radiator 
and hood cover, which is constructed of 
weather proof fabric on the outside and 
lined with a material which, it is stated, 
will prevent the escape of the heat from 
the motor. The cover is designed for 
service in cold weather and for keeping 
the water of the circulation system 
warm when the engine is not running. 
The hood cover is so attached that the 
hood can be raised and the method of 
fastening is such that It cannot be easily 
stolen. The curtain is adjustable, so 
that the opening may be regulated ac- 




cording to the weather. Covers are 
made for the radiator, as well as for the 
double member. 



STANWELD RIM TOOL. 



In keeping with its policy of produc- 
ing material lighter In weight, and ac- 
cessories more easily operated, the Stan- 
weld Company, Cleveland. O., has 
brought out a special tool for the trans- 
versely split type of demountable rims. 
These rims are very generally employed 
and the Stanweld Company, after much 
experimentation, has designed and pa- 
tented the special tool shown in an ac- 
companying illustration. It operates on 
the principle of a turnbuckle. is made In 
one size, and fits any make, diameter or 
width of split rim. The use of the de- 




vice requires the drilling of four small 
holes, two In each side of the rim base. 
The Stanweld rim tool can be folded 
Into a space nine by five Inches and 
weighs 1% pounds. 



AUTOMATIC REDUCING VALVE. 



The Prest-O-Lite Company, Inc., In- 
dianapolis, Ind., Is marketing an im- 
proved form of automatic reducing 
valve for Its gas tanks. It Is a practi- 
cal and useful device as, after attach- 
ment, the pressure is automatically reg- 
ulated regardless of the position of the 
regular valve. This arrangement not 
only saves gas, but time, as the flame 
cannot flare, as it is always the same, 
regardless of variations In the supply of 
acetylene. The device Is provided with 
an adjusting member so that any de- 
sired flame may be obtained, and after 
being once set requires no further at- 
tention. The reducing valve Is easily- 
attached and practically in the same 
manner as the regular union. 



Bornsteln Brothers, 11 Caledonia ave- 
nue, Rochester, N. Y., Is marketing the 
Non-Skid chain protector, which the 




maker states will prevent loss of the 
tire chain In the event the retaining 
chain breaks. The device, which is 
stated to be patented, consists of a chain 
and a grooved nut or button. The last- 
named member is secured to the hub 
cap of the wheel by drilling a 5/16-inch 
hole and inserting a special bolt and 
button. The chain protector is attached 
by snapping one end to the button and 
the other to the tire chain. A special 
spring keeps the chain taut, preventing 
rattling. The protectors retail for $1.25 
the pair. 



KEMC'O MOTOR STARTER. 



The Kemco Electric Manufacturing 
Company, Cleveland, O., maker of the 
Kemco fan type generator, has brought 
out a motor starter for the Ford ear. It 
Is attached to the front of the machine 
and has a magnetic clutch which, when 
actuated by the application of the bat- 
tery current, moves a claw Into engage- 
ment with the pin on the crankshaft of 
the engine, and spins the shaft at a high 
rate of speed. Upon the engine starting 
the claw automatically disengages. The 
operation is practically the same as 
when the motor is cranked by hand. 
A feature of the unit Is that it can be in- 
stalled without displacing the radiator. 



ELECTRIC- SPOT LIGHT. 



The Victor Auto Parts Company Cin- 
cinnati, O., specialist In the manufacture 
of motor vehicle lamps. Is marketing 
what Is termed the fore door electric 
spot light. It Is designed to be attached 
to the car by means of a bracket having 
a universal Joint, a construction that 
permits of swinging the light in any 
direction. 

The swivel, alhough moved easily, is 
stated to be held rigidly in place by 
means of friction, and it is claimed that 
the lamp will not jar out of position. 
The reflector is not a true parabola, but 
of a special shape. The light Is very 
serviceable in that it may be utilized to 
illuminate road signs, street numbers, 
etc., and highway curves. The lamp is 
6% inches in diameter. 
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ADAPTS K1SSELKAR TRUCK TO TRAILER. 



WITH the ever increasing adoption of motor 
equipment by fire departments it is interest- 
ing to note the excellent work being performed by a 
KisselKar truck at Patchogue, Long Island. This ve- 
hicle, made by the Kissel Motor Car Company, Hart- 
ford, Wis., consists of a lJ/2-ton Kissel truck chassis, 
on which is mounted a patented fifth or oscillating 
wheel. This tractor may be attached to any style of 
horse drawn vehicle, and in this particular case the 
Patchogue department has applied it to a hook and 
ladder trailer. 

The chassis of the KisselKar fire truck is designed 
and built entirely in one factory. The motor, a four- 
cylinder, four-cycle, water cooled. L head type, with 
cylinders cast in pairs, is of standard design. The 
valves are all placed on one side and operate on a sin- 
gle camshaft. The cylinders and pistons are bored, 
ground and lapped in special lapping machines so that 
each part is exactly fitted to the 
part with which it belongs. The 
water jackets are cast integral 
and the cylinders are large and 
so designed that the cool water 
enters the hottest part of the 
motor. 

A summary of the compo- 
nent parts of the motor shows : 
The connecting rods are extra 
heavy forged I beam sections ; 
the bearings caps are held in 
place by four stud bolts and 
double lock nuts, castellated 
and cotter keyed ; the valves are 
machined from drop forged 
nickel steel blanks, having the 
heads integral with the stems, and are accu- 
rately turned and lapped into their seats; the 
crankshaft is of heavy drop forged nickel steel, 
heat treated and with all bearing surfaces ac- 
curately ground ; the shaft is supported by three 
special white bronze bearings, cotter keyed through 
castellations ; the camshaft is a solid bar with the cams 
securely held in place by taper steel pins of extra 
large size ; the shaft and cams are accurately ground in 
a special camshaft grinding machine, and are case 
hardened and heat treated ; the crank case is a two- 
piece aluminum casting provided with numerous ribs, 
giving added strength without excess weight ; the up- 
per half of the case rests on and is bolted to a sub- 
frame running parallel to the main frame and support- 
ed at the ends by the cross members of the main 
frame; the lower half of the crank case, which forms 
the oil reservoir, is readily removable for the inspec- 
tion of the connecting rod and crankshaft bearings. 

The lubrication is by pump and splash. The self- 
contained oiling system consists of a special tank, or 
oil reservoir, from which the oil is forced by a gear 



driven pump into the splash basin and to all parts of 
the motor. The surplus oil drains back into the reser- 
voir in the conventional manner. 

The ignition is by a Bosch high-tension or Mea 
magneto, dual system, a coil with double-throw switch 
and a starting button mounted on the dash or igniter 
system. The magneto shaft is of nickel steel and fit- 
ted with a universal joint, which permits the magneto 
to be disconnected and taken off for repairs, if neces- 
sary. The carburetor is of the float feed type, with 
automatic auxiliary air intake and water jacketed 
chamber. 

The cooling is by a positive circulating system ac- 
tuated by a centrifugal pump fastened to the same 
shaft that operates the magneto. The radiator is of 
the honeycomb type, solidly fastened to the main 
frame of the car and to the front cross member. A 
fan is placed immediately behind the radiator and 




Tbe KlaaelKar Fire Track and Trailer. Which Han Been Installed 

Long Inland, Fire Department. 
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driven by a belt from the magneto shaft. 

The clutch is the leather faced cone type with an 
extra wide face setting deep into the flywheel. The 
clutch shaft fastens to a double ball universal joint 
connected to the transmission shaft and so arranged 
that in the event of a bolt, or any part of the joint 
working loose, it would not damage the clutch or 
transmission. 

A worm and sector steering gear of the ir- 
reversible type is employed. The shaft and worm are 
of one-piece construction, machined from a solid up- 
set piece of nickel steel. The entire mechanism is en- 
closed in an oil tight malleable iron case. Suitable 
bearings are provided, and adjustment can be made 
without removing any part. The steering arm is a 
heavy I beam section having a broached hole fitting 
over a square shaft and held in place by a clamping 
bolt and taper pin. The steering wheel is 20 inches 
in diameter, with an aluminum spider, having a cor- 
rugated wood rim. The motor control is by the con- 
ventional spark and throttle lever at the top of the 
steering wheel and by an accelerator pedal. In both 
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the spark and throttle control the rods are fitted with 
ball and socket joints, which are designed to elimin- 
ate lost motion in these parts and to prevent play in 
the linkage. 

The transmission is of the selective sliding gear 
type with four speeds forward and reverse, with the 
direct drive on the third speed. The gears are all 
chrome nickel steel, with shafts of nickel steel, heat 
treated. The sliding gears are broached to slide on a 
splined shaft. The countershaft gears are all held in 
place by Whitney keys and hardened sleeves. The 
transmission is hung amidship on the same sub-frame 
that supports the motor. The case is a one-piece 
aluminum alloy casting with the cover bolted on. The 
cover, which forms the entire top of the case, may be 
readily removed for inspection of the gears, while a 
small opening in the large cover permits of grease be- 
ing put into the case by removing the small cover 
plate. 

An extra large differential is employed. This is 
made of chrome nickel steel and supported by double 
Timken bearings. The pinion shaft is also supported 
by two Timken bearings, which insures an exact align- 
ment of the drive pinion with the bevel gear at all 
times and permits of an easy adjustment, as all compo- 
nents are readily accessible. 

A device is provided whereby the differential may 
be locked by means of a pedal at the driver's feet. This 
device permits the power to be transmitted to one 
wheel in case a chain breaks, or to both wheels alike 
in case one wheel should drop into a hole or strike an 
icy pavement or mud. On cars of this type the com- 
pany says that this device is an absolute necessity, as 
sure and quick service cannot in all cases be had 
without it. To go into greater detail, it is shown that 
when one wheel drops into a hole where mud and ice 
will cause it to slip, the differential acts and permits 
the wheel in the hole to spin, while the one on solid 
footing will stand still. In this case, without the dif- 
ferential lock, it is impossible to move the truck until 
some way is devised to get both wheels where trac- 
tion may be had. With this device, however, the 
power may be transmitted to one or both wheels, and 
with one chain broken the machine may be propelled 
the same as though both were intact. In case one 
wheel is in mud and spinning, as stated above, the 
power may be transmitted to the wheel on solid foot- 
ing. 

The service brake is of the external contracting 
band type on drums. The emergency brake, acting 
on an internal expanding band, is operated by a lever 
in the ordinary manner. The semi-elliptic front and 
rear springs are made of chrome vanadium steel, and 
are 38 inches long in front and 54 in the rear. The 
wheels are of the artillery type, 34 inches in diameter 
in front and 36 in the rear. The front tires are 34 by 
four solid Goodyears, and the rear are 36 by V/ 2 dual 
Goodyear solids. All are fitted with demountable 
rims. The wheelbase is 144 inches and the tread is 63 
inches. 



MOTOR APPARATUS SHOWS ECONOMY. 



The report of Captain M. J. Dumphy of the Tenth 
street fire house, Sacramento, Cal., shows a remark- 
able saving resulting from the use of motor apparatus 
which has, for the past year, replaced the horse drawn 
equipment. The report shows a total expense for the 
two pieces of apparatus, a motor fire engine and a mo- 
tor hose wagon, of $8.96 for the year, this figure in- 
cluding a gasoline bill of $4.40. With the old equip- 
ment, the cost for shoeing was over $400, and for feed 
nearly $1000 a year and, while the saving shown is 
probably better than the average will be after the ap- 
paratus gets older and occasional tire replacements be- 
come necessary, the statement of C. \Y. Anderson, the 
chief of the department, that motor apparatus will 
pay for itself in three years is likely to be not far out 
of the way. In addition to the factor of economy, the 
radius of effective action has been doubled, and the 
pumping capacity increased 30 per cent. 



LOW OPERATING COST IN QUINCY, ILL. 



The report of Chief John Q. Hawk of the Quincy, 
111., fire department, shows a total operating cost for 
the five pieces of motor apparatus, for the month of 
October, 1914, of $27.63. The items, which are of in- 
terest, are as follows : 

Pumping Kngtne — Ran 23.6 miles and used 20 gallons of gaso- 
line, costing $6.91. 

No. 2, Squad Car — Ran 86.9 miles and used 25 gallons of gaso- 
line, which cost $4.25. 

No. 3, Hose Car — Ran 196 miles, using 25 gallons of gasoline, 
which cost $4.21. 

No. 4, Hose Car — Ran 70.7 miles, using 35 gallons of gasoline, 
at a cost of $6.32. 

Chief's Car — Ran 223 miles, and used 35 gallons of gasoline, 
which cost $5.94. 

This cost for the month is not more than the keep 
of a single pair of horses, and the service is far greater 
than such apparatus could possibly have performed. 



USES ELECTRIC MOTIVE POWER. 



After considerable investigation. Philadelphia, 
Penn., in October, 1913. put into service an attached 
electric storage battery tractor as motive power for a 
first-class steam fire engine, the combined equipment 
weighing 17.000 pounds. The battery consists of 80 
cells, giving a range of 35 miles on a single charge at 
15 miles an hour, or 20 miles at 25 miles an hour. After 
a full year of use the battery shows little deterioration 
and the service has been satisfactory in every particu- 
lar. The cost of operation has averaged $4.50 a month 
for current and care of batteries, and no repairs of im- 
portance have been necessary. 



MUNICIPAL GARAGE IS NEEDED. 



The necessity for a garage where all the automo- 
biles used by the city may be housed and cared for is 
being felt, and the success of the municipal garage 
opened in Baltimore, Md.. something over a year ago 
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resulted in plans for similar equipment in other cit- 
ies. At present, in almost every case, each depart- 
ment cares for its own cars, and it is certain that a 
great gain in efficiency and economy will result from 
a central garage and repair shop with up-to-date 
equipment and competent management. 



SUCCESSFUL TEST OF MOTOR PUMP. 



At a test of the Ahrens-Fox motor driven pumping 
engine and hose wagon, recently purchased for the 
San Antonio, Tex., fire department, held prior to its 
acceptance by the city, 1063 gallons of water a minute 
were pumped, or 313 gallons in excess of the specified 
capacity. Four streams were forced over the top of a 
25-foot flag staff on the top of a seven-story building 
and. when three lines were siamesed, an estimated al- 
titude 30 feet greater was reached with a single 
stream. 



ST. CLOUD, MINN., IS UP-TO-DATE. 



Since the appointment of Louis Moosbruger as 
chief of the St. Cloud, Minn., fire department in 1901, 
a position which he has held ever since except for a 
brief interval, the equipment has been entirely 
changed, and now consists entirely of motor apparatus. 
Chief Moosbruger on Dec. 11 last celebrated his 25th 
anniversary as a member of the department, and it 
was in the course of the celebration that this interest- 
ing information was brought out. 



FIRE TRUCK MAKES GOOD RUN. 



Responding to a call for help at a recent fire in 
LcMoyne, Penn., a three-way La France truck, on ex- 
hibition at the Hope Fire Company's house at Harris- 
burg, Penn., made the run of 2J/S miles and had two 
streams on the fire in eight minutes. The blaze, which 
was in a garage, looked serious, and great credit is 
given the representative of the La France Company 
and his apparatus, for the prompt and effective service. 



COMPLETE EQUIPMENT FOR POINT GREY. 



The inauguration of a motor fire fighting equip- 
ment, consisting of a chief's car, a combination chem- 
ical and hose cart, and a city service truck, with a 
triple combination hose, pump and chemical to come 
shortly, is the record of Point Grey. B. C, since Jan. 
1. 1913. on which date it had no fire department of 
any sort. 



GOOD RECORD IN COLUMBUS, O. 



The Columbus, ().. fire department has reported that 
the cost of truck No. 4, at engine house 10, for one 
month in which three alarms were answered, was 77 
cents, as compared with a monthly cost of $31. when 
the horse drawn apparatus was in use. During Oc- 



tober 20 motor driven pieces of equipment were driven 
2452j/> miles at a total cost of $169.05, the expense for 
the same period with horses being $837. 



GARY, IND., HAS MOTORIZED. 



The six-year-old Gary, Ind., fire department has 
become motorized, a $6000 motor hook and ladder 
truck having been delivered on Dec. 15, completing 
the equipment. The anniversary of the organization 
of the department, on Dec. 14, was marked by a lively 
fire, which the extreme cold made difficult to handle. 



MANY CITIES GETTING IN LINE. 



Canton. O., Sioux Falls, S. D., and Newport News, 
Va., are getting in line with motor fire apparatus, bids 
having been asked on various items of equipment. In 
Johnstown, Penn.. Painesville, O., Monterey. Cal., and 
other cities, motor equipment is being discussed and 
will probably be purchased in the near future. 



BIDS ASKED ON AERIAL TRUCK. 



Sioux Falls, S. D.. has called for bids for an aerial 
fire truck which is expected to cost in the neighbor- 
hood of $10,000. The purchase has been contemplated 
for some time, as the present apparatus has been 
found ineffective in certain fires in the business sec- 
tion. 



PARADE AT MEDFORD, MASS. 



On Nov. 26 the complete motorization of the Med- 
ford, Mass., fire department was celebrated by a pa- 
rade of the motor apparatus through the principal 
streets. The equipment is said to have cost the city 
$25,000. 



IMPROVEMENTS FOR ELMIRA, N. Y. 



The fire department of Klmira. N. Y.. has been 
considering the purchase of motor apparatus, and it is 
expected that the matter will be presented at a special 
election, on the initiative of the fire wardens. 



METROPOLIS TO SPEND $308,000. 



The board of estimate and apportionment of New 
York City has voted a corporate stock issue of $308,000 
for the purchase of motor apparatus for the fire de- 
partment, according to the Fireman's Herald. 



BOND ISSUE IN KOKOMO. 



A bond issue of $15,000 may be put out by the city 
of Kokomo, Ind., to provide funds for the purchase of 
motor fire fighting equipment. 
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THE A B C OF MOTOR TRUCK IGNITION. 

Part XXIX — The Model AX Splitdorf Magneto, Affording a Low-Tension Current Which 
Is Intensified by a Transformer Coil — The Instrument Differs from Other Types 
in That the Collecting Brush Is Located at the Driving End. 

By C. P. Shattuck. 



ONE of the latest types of magnetos, an instrument 
that is highly developed, is the model AX, pro- 
duced by the Splitdorf Electrical Company, Newark, 



types marketed by the Splitdorf Electrical Company, 
its construction and operation are similar to the ear- 
lier models. The production of the low-tension cur- 
rent is obtained by the rotation 
of the armature in a magnetic 
field, and but one winding 
(coarse or primary wire), is em- 
ployed. 

The new Splitdorf magneto 
differs from the types described 
in this serial, in that the device 
for collecting the current is lo- 
cated at the driving end of the 
instrument, as may be noted by 
reference to Fig. 182. which 
shows the collector brush hold- 
er. This member is provided 
with a terminal to which is at- 
tached the wire conveying the 

Fig. 181— The Distributor Bloek and Breaker Box Cover Displaced to Show the Arrange- loW-teilSJOll current tO the trailS- 




aents of These Componenta. 

N. J., whose products are well and favorably known 
to the automobile industry. 

This magneto is particularly adapted to the re- 
quirements of the motor of the commercial vehicle in 
that it provides dual ignition with one set of spark 
plugs. Another advantage is that an intensely hot 
spark is obtained at slow crank- 
ing speeds, as the current sup- 
ply for starting purposes is pro- 
vided by dry cells or a storage 
battery. 

The model AX is a low-ten- 
sion magneto ; that is, it pro- 
duces a primary current, which 
is intensified or strengthened 
by means of a transformer, a 
separate unit, which is also 
utilized to intensify the battery 
current. As is generally true 
with the low-tension magneto, 
the Splitdorf instrument can be 
utilized to start the motor with 
the energy supplied by the mag- 
neto itself. 

While the model AX dif- 
fers slightly from former 



former coil. 

Located on the driving end of the armature and 
directly under the collector brush holder is what is 
termed the collector spool. In contact with this spool 
is a brush, the tension of which is regulated by a 
spring. 

The mechanism utilized for interrupting the prim- 




Klg. 1S2 — The Model AX Splitdorf Magneto, Employing a Transformer Coll for Intensify- 
ing: the I.ow-Tenslon Current — The Design DifTera from Previous Models In That Cur- 
rent Is Collected at the Driving End. 
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Fig. 1HS — Wiring Plan of Model A Splltdorf Magneto, Wklch Is 
Simitar to That I tlllsed with the AX Type, with the Ex- 
ception That the Wire Leading to A on the Magneto la Con- 
nected to the Brunh Holder at the Driving End. 

ary current is shown at Fig. 181, which depicts the 
breaker box cover and distributor block or plate dis- 
placed. The breaker box is movable ; that is, its lever 
may be moved through a range of 34 degrees, afford- 
ing an advance or retard of 17 degrees, respectively, 
from a horizontal position, as shown at Fig. 184. 

Pivotally mounted in the breaker box is the break- 
er bar, which carries a roller, also the fixed platinum 
contact screw. This screw contacts with a similar 
member, which is stationary in the breaker box. The 
fixed platinum contact screw is insulated from the 
body of the magneto and is of the adjustable type, it 
being possible to move it to a closer relation with the 
fixed member. This construction follows conventional 
magneto practise. 

Interrupter Mechanism. 

The interruption of the primary current, or sep- 
aration of the platinum contact points, is obtained by 
a cam attached to the end of the armature shaft, and 
which rotates with it. Upon the cam contacting with 
the roller, as shown at Fig. 182. the roller and breaker 
bar, to which is attached the fixed platinum contact 
point, moves outward, breaking the contact. Normal- 
ly, these points are held in contact by means of a 
spring, and when in touch with each other the path of 
the primary circuit is completed. 

The cam actuates the break- 
er roller twice every complete 
revolution of the armature 
shaft, and two sparks are pro- 
vided. The model AX magneto 
is driven at crankshaft speed for 
four-cylinder, four-cycle motors. 

The distribution of the inten- 
sified current to the spark plugs 
of the motor is obtained by a 
metal segment mounted in the 
distributor disc, and this disc is 
a non-conductor of electricity. 
The segment is shown at Fig. 
181 and. as may be noted, is 
flush with the surface of 
the disc. The last-named 
member carries what is termed 



the distributor gear, which is in mesh with a 
gear on the armature shaft. The distributor gear 
makes one revolution to two of the shaft gear, this ra- 
tio of drive being necessary, as has been explained in 
previous articles describing the timing of the spark. 

The intensifying of the primary current is per- 
formed by the transformer coil. The current is col- 
lected by the brush in contact with the collector spool, 
and is led to the transformer coil where, when the 
primary circuit is interrupted, it is intensified. The 
electricity then flows from the coil to the centre ter- 
minal and its brush on the distributor block. This 
brush is in contact with the metal segment and, when 
the disc is revolved, contact is made with the four 
other brushes. These brushes are connected with the 
terminals to which the cables leading to the spark 
plugs are attached and, at each contact between the 
segment and a brush, the high-tension current passes 
to a spark plug. 

Wiring Plan. 

The wiring plan of the dual system is shown at 
Fig. 183, and in the drawing the cable carrying the in- 
tensified current is shown attached to the terminal A. 
With the AX instrument, however, the wire is con- 
nected at the terminal on the driving end of the in- 
strument. 

As may be noted, both leads from the battery are 
connected to the transformer coil, and neither is 
grounded. The grounding or diverting of the prim- 
ary current, as when it is desired to stop the opera- 
tion of the motor, is accomplished by the switch, which 
so changes the path of the current that it does not 
pass through the windings of the coil. The last-named 
member is the Splitdorf "T S F" transformer, which 
is mounted on the dash board and is of the flush type. 

Provision is made for starting on the switch, the 
depressing of a button permitting cutting in the bat- 
tery current. The coil is equipped with a lock having 
a removable key. 

One of the advantages of the model AX magneto 
is that its direction of drive may be changed; that is. 




Fig. 



1*4 — Showing Hnw Direction of Drive of Splltdorf Model AX Magneto Wn> Be 
C hanged — A Illuatratea Left Hand and H Klaht Hand Instrument. 
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an instrument assembled for clockwise rotation of the 
armature shaft can be changed to anti-clockwise or 
vice versa. This is accomplished by displacing the 
nut retaining the cam, removing the cam and turning 
it over before replacing. The work also involves re- 
moving the disc carrying the large gear and replacing 
it so that the position of its segment will correspond 
with either A or B of Fig. 184. 

The model AX Splitdorf magneto conforms to the 
S. A. E. standards of measurement, and has a shaft of 
5)4 degrees taper. All breaker parts of the 
models A. AW and AX are interchangeable through- 

OUt - (To Be Continued.) 



BROWN OIL BOX FOR SPRINGS. 



The Brown Trafilog Company, Cleveland, O., is 
marketing the Brown oil box, shown herewith, which 
is a compact device for automatically providing motor 
vehicle springs with a supply of lubricant. The oil 
box bolts on to the springs, just inside of the rebound 
clips, and contains two heavy felt pads, which retain 
the oil. The lubricant is fed by capillary attraction. 




Brown Ull Box. n Device for Lubricating; and Clennlnn Spring*. 

and the feathering action of the springs forces the oil 
the entire length of the leaves, displacing rust and pol- 
ishing the metal. It is stated that after installation 
the oil box requires no attention other than occasion- 
ally renewing the supply of lubricant. One of the fea- 
tures of the device is that it may be fitted with an or- 
dinary screw driver. 



HANDY SPROCKET CLAMP. 



The Racine Auto Specialty Sales Company. 826 
Consumers' building, Chicago, 111., is introducing the 
Handy sprocket chain clamp shown in the accompany- 
ing illustration. It is a practical and useful tool for 
drawing together the ends of the driving chains when 
replacing these members after cleaning or breakage of 
a link. The tool is very compact, and with it the ends 
of the largest chain can be drawn together and the 
master or new link inserted in quick time. As may be 
noted by the illustration, jaws are provided for grip- 
ping the ends of the chain, which are drawn together 



by a toggle con- 
struction which is 
actuated by a 
threaded bolt in 
the linkage. The 
Handy sprocket 
chain clamp is 
very compact, and 
is a valuable addi- 
tion to the tool kit, 

as with it broken T " e Hana '>' Sprocket Chain Clamp. 

chains may be replaced on the road, as well as in the 
service station. It is inexpensive. Prices and details 
will be supplied by addressing department E of the 
Racine Auto Specialty Sales Company. 




INSURANCE ECONOMY. 



The National Board of Fire Underwriters has ap- 
proved the one-quart Pyrene fire extinguisher mar- 
keted by the Pyrene Company of New England, 88 
Broad street, Boston, Mass.. and equipping machines 
with it obtains a reduction of 15 per cent, in the cost 
of the premium of the fire insurance policy. The Py- 
rene fire extinguisher is very compact and efficient 
and not only is it approved by the insurance com- 
panies, but by the Safety First Society. It is moder- 
ately priced. 



NEW LINE DOES A GOOD BUSINESS. 



The recently started 'bus line between Summit and 
New Providence, N. J., is proving very successful. The 
fare from West Summit is five cents, if book tickets 
containing 20 rides are purchased. 



'X" RADIATOR LIQUID. 



The "X" Laboratories, room 9. 630 Washington 
street. Boston, is marketing the "X" liquid, a radiator 
medicine that is stated to be very efficient in repair- 
ing leaks in the cooling system of a motor vehicle. It 
differs from the usual compounds in that it is a liquid 
which, the maker states, cannot clog the radiator. A 
feature of the preparation is 
that it may be utilized in the 
cooling system with any 
anti-freezing solution, and 
another advantage is that be- 
ing left in the radiator any 
leaks that may develop are 
automatically repaired. It is 
stated that it will prevent 
corrosion or pitting of the 
tubes. The "X" liquid is in- 
expensive. Prices and folder 
describing its properties will 
be supplied upon addressing 
the maker. 




X" Liquid, for HepalrlnK 
Leaks In Radlatora. 
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RUBBER EMBARGO LIFTED. 



No Probability of Increased Prices Is the 
Statement of Goodyear Company. 



The effect of the embargo placed on crude rubber 
by England upon the tire industry has been disturb- 
ing because of the uncertainty as to the future, and 
the users of tires have been particularly apprehensive 
that they would have to pay considerably increased 
prices, if they did not have difficulty in obtaining 
shoes. The decision of England to raise this embargo 
on all American tire manufacturers who can or will 
comply with the conditions made by Great Britain, has 
entirely changed the situation, and there will be decid- 
ed interest in the following statement, made by P. \V. 
Litchfield, factory manager for the Goodyear Tire and 
Rubber Company, Akron, O. : 

"The rubber embargo by Great Britain, after being 
in force for nearly two months, has been raised on all 
concerns who have guaranteed not to re-export rubber 
to the enemies of Great Britain. The Goodyear Tire 
and Rubber Company has not been inconvenienced by 
this embargo. Anticipating possible disturbance ow- 
ing to the war, we endeavored to carry larger stocks 
than usual, and have had more rubber at our factory 
at Akron during the embargo than we ever had before. 

"The factory production for November was 20 per 
cent, greater than last November, and the factory pro- 
duction for December was 33 per cent, greater than 
for last December. During the embargo our rubber 
has been coming into Canada and stored at Toronto, 
and we now have more than 1000 tons of crude plan- 
tation rubber in storage there which we are making 
arrangements to have shipped to us at once, and which 
will arrive long before our present supply in Akron is 
exhausted". 

The inference from the above statement is that any 
commercial dangers that might have been anticipated 
are now dissipated, and there is remote probability of 
advance in prices, while the prices of crude rubber are 
gradually dropping to the level of the beginning of 
the war. During the period the embargo was effec- 
tive the prices of rubber nearly doubled. The Good- 
year Company, having brought its large stock into 
Canada, will be, it is believed, the first company to 
receive raw material as a result of the lifting of the 
embargo. 



The Wisconsin supreme court has held that the 
city cannot be held as liable for damages in personal 
injury actions, based on accidents caused by the vehi- 
cles of the police or fire departments. 



PACKARD ADOPTS WORM DRIVE. 



Will Build Series of Six New Machines, 
One to Six Tons Capacities. 

Statement is made by the Packard Motor Car 
Company, Detroit, Mich., that it has adopted designs 
for a series of six trucks, with capacities of one, two, 
three, four, five and six tons, which will differ from 
the present design in that they will be driven by worm 
and gear wheel systems of power transmission. The 
rear axles will be full floating, of the top-worm type, 
and another feature will be the use of the same con- 
trol system found very efficient with Packard pleasure 
cars. 

The machines, while they will have the same gen- 
eral characteristics, will not be constructed to a stand- 
ard design, and each will differ slightly from the 
others. The 2000-pound machine will be the lightest 
vehicle in load capacity that the company has con- 
structed. 

The motors will be block four-cylinder. L head de- 
signs, which are new types with Packard engineers, 
and another feature will be automatic governor con- 
trol, this being independent of the regulation of the 
fuel supply. The motors will also be fitted with 
power take-offs, so that power hoists or other special 
equipment can be fitted and driven from the motors. 
The power plants are mounted on three points and 
special provision is made for protecting the radiators 
against stresses from chassis distortion. 

Of these machines that of two-ton capacity will 
have a motor with bore of four by 5'/> inches, rated 
by the S. A. E. formula at 25.6 horsepower, and the 
three and four-ton chassis will have the same size mo- 
tor, with bore of 4}i inches and stroke of S l / 2 inches, 
with rating of 32.4 horsepower. The motors will have 
four bearings for the crankshafts and camshafts, and 
are said to be particularly accessible. 

The clutch is a multiple dry disc construction, and 
the gearset is a progressive type with three forward 
speeds and reverse, operated by a lever at the left side 
of the chassis. Provision is made for starting the en- 
gine and lighting electrically. The experimental work 
with these designs has extended over a period of three 
years and extreme care has been given to insuring 
simplified and long enduring construction. Unusual 
attention has been directed to lubrication, both of the 
motor and the chassis. The whcelbase of the 4000- 
pound machine is 144 or 168 inches, and of the 6000 
and 8000-pound machines either 156 or 180 inches. The 
details of these machines have not as yet been an- 
nounced. 



An ordinance reducing the permissablc speed of 
motor trucks from 15 to nine miles per hour is under 
consideration by the board of aldermen of New York 
City. 



New agencies for the Koehler one-ton wagon in- 
clude the Miller-Main Garage, Columbus, O. ; W. E. 
Sparkes, Los Angeles, Cal. : Monson Garage. Monson, 
Mass., and the Ansonia Garage. Ansonia, Conn. 
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GIANT PNEUMATIC TIRES. 



Goodyear Company Producing Three 
Types Designed for Truck Service. 



What are undoubtedly the largest pneumatic tires 
ever made in the world for practical use are now be- 
ing built by the Goodyear Tire and Rubber Company 
at its factory at Akron, O., these being mammoths 
when compared with regular types of standard sizes, 
and they are in service in a number of the principal 
cities, for the desire is to thoroughly test them in nor- 
mal work in comparison with the solid shoes. 

More than a year ago the company began the pro- 
duction of these large tires, intended wholly for truck 
use, and some of them have been used since last March 
with a large measure of success. Not one of these has 
worn to such a degree that its usefulness has ended, 
and several have been driven more than 6000 miles. 




Goodyear 48 by 12-Inch and 42 by Mae-Inch Pneumatic Truck 
Tlren. Compared with a Standnrd 30 by 3M,-Inota Pleasure 
Car Shoe. 

The tires have been built in three sizes, 38 by seven 
inches, having a rated carrying capacity of 2500 
pounds ; 42 by nine inches, having a capacity of 4500 
pounds, and 48 by 12 inches, with capacity of 7500 
pounds. 

These tires are built in the No-Rim-Cut type, and 
conform to the Goodyear ideal detachable rim, '07 pro- 
file, so that they are, save in size, number of plies of 
fabric, etc., identical with the tires made for pleasure 
cars in use, installation and removal. Very heavy 
tubes are made for use with these shoes, that for the 
42 by nine-inch size weighing about 30 pounds. 

The 38 by seven-inch size replaces the 36 by 4^ 
or 37 by five-inch dual equipment, and the statement 
is made that these have been found to give excellent 
results, having great resiliency and easy riding qual- 
ities and durability not found with the smaller shoes. 
The 38 by seven-inch size has nine plies of 20-ounce 
fabric, and the 42 by nine-inch size has 11 plies. The 
sizes of these shoes are best realized when noted in 



the accompanying illustration, the 48 by 12 and the 
42 by nine-inch sizes being shown with a 30 by 3'/2- 
inch regular tire, the larger with a tall man beside it. 
The Goodyear Company states that there is a con- 
stantly increasing demand for these sizes, and there is 
probability that they will be built as standard produc- 
tion. 



FEDERAL COMPANY SHARES PROFITS. 



The Federal Motor Truck Company, Detroit, 
Mich., on Dec. 24 distributed to its employees Christ- 
mas presents in the form of checks equal to 10 per 
cent, of the salaries received by them during 1914. 
these being given as their share of the profits of the 
company. 

Vice President and General Manager Martin L. 
Pulcher made a short talk to the employees, stating 
the result of the company's profit sharing plan, and 
making an earnest appeal for co-operation of all the 
shops and departments for the year to come. He 
stated that the company was distributing an amount 
in excess of $10,000, that there was only one concern 
in Detroit doing as much for its employees, and that 
the company hoped to do as much or more for the em- 
ployees the next year. There was a little banquet 
given for the employees of the general offices as well. 

The statement is made by the company that the 
enthusiasm and the greater efficiency of the entire or- 
ganization through the past year has proven the Fed- 
eral policy of rewarding loyalty and conscientious 
work, and there is reason to believe that the results 
will increase each year. 



NEW SERVICE STATION. 



The Autocar Sales Company, now located at 435 
West 19th street, New York City, will, about Feb. 1, 
remove to a building formerly used by United States 
Express Company, with entrances from West 23rd and 
West 24th streets, between 10th and 11th avenues. 
This building is now being reconstructed for the serv- 
ice station of the company and it will have a garage 
with floor space of 75 by 175 feet. The entire building 
will be used by the station, which will be the largest 
and best maintained by the company. 



E. E. Wallace, for five years in charge of the serv- 
ice department of the electric division of the General 
Vehicle Company in the New England district, with 
headquarters at Boston, Mass., has been added to the 
sales force of the company and will work in the same 
district under the direction of Day Baker, the New 
England district manager. 



The motor driven vehicles belonging to the city of 
Houston. Tex., are to be cared for in a municipal ga- 
rage, $1750 having been appropriated by the city coun- 
cil for that purpose. 
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MOTOR TRUCK CLUB AN OWNERS' ORGANIZATION. 



TRANSLATION" from what was regarded by many 
as an industrial and trade organization, to what 
must be recognized as an owners' association, was ac- 
complished at the annual meeting of the Motor Truck 
Club of America, held at the Automobile Club of 
America, New York City, the evening of Dec. 16. This 
was decidedly important, because the activities of the 
club will be directed by owners and their representa- 
tives, and endeavor will be made to encourage the or- 
ganization of similar clubs in all parts of the United 
States, with the primary object of promoting the in- 
terests of all engaged in highway vehicle transporta- 
tion, but especially those utilizing motor trucks. 

Invitation has been extended to clubs and associa- 
tions with similar purpose in all parts of the country 
to co-operate, and to organize a national association, 
with the expectation that owners of motor trucks and 
wagons will take active part in what will directly 
benefit them. A systematic campaign will be con- 
ducted that will, no doubt, demonstrate the possibil- 
ities of co-operation, and which will materially in- 
crease the membership. 

The club was organized by representatives of man- 
ufacturers and agents for motor trucks on the broad 
basis of promoting and protecting the interests of mo- 
tor vehicle owners, and the activities of the body were 
so directed as to bring to the attention of municipal, 
state and even national administrations the economies 
practical through systematic control of highway trans- 
portation. The club sought co-operation, and endeav- 
ored by well conceived and directed educational work 
to interest influential bodies, and this was so successful 
that a large number of owners and representatives of 
owners of large installations affiliated themselves 
with it. 

The club members worked in harmony with other 
associations to discourage proposals for state and 
municipal regulation and taxation that would be in- 
imical to vehicle owners of all kinds, and encouraged 
propositions that would result in economies and bet- 
ter protection of the people as a whole. The club has 
been recognized as a progressive body, directed by 
broad minded men, who are considerate of the rights 
and welfare of others, and as such it has acquired a 
very large degree of influence, not only in New York 
and vicinity, but throughout the country. 

The policy of the club has been consistent. While 
founded by men directly interested in the motor ve- 
hicle industry and trade, who gave their active and 
substantial support until a sufficiently sound basis was 
created and the interest of owners assured, these men 
have not sought to promote their personal interests, 
and now that the club is controlled by owners they 
will just as actively support it as they have in the 
past. In other words, having developed the club to 
a condition where the owners of motor vehicles under- 
stand and realize the benefits of membership, they are 



desirous of continuing their activities, not for indus- 
trial or trade preference, but as individuals who be- 
lieve in and have the fullest confidence in the econ- 
omies of motor vehicles for highway haulage. 

The annual meeting was preceded by a dinner, 
which was enjoyed by a large number. The annual 
reports of President George H. Duck, Secretary Ellis 
L. Howland and Treasurer Morris R. Machol were 
presented, that of President Duck referring to the ac- 
tivities of the club during the year, and that of Secre- 
tary Howland dealing more with statistics. This 
statement showed that the membership was 344 
against 255 for the previous year ; that during the year 
127 had been elected members and 38 had resigned or 
retired, this being a net gain of 89. The membership 
of the club is made up as follows : Truck manufactur- 
ers, 35 ; truck manufacturers' branch representatives, 
20; motor truck dealers, 20; motor truck salesmen, 18; 
parts makers, 19 ; body builders, 19 ; accessory dealers, 
21; battery manufacturers, 9; tire manufacturers. 15; 
tire salesmen, 9; mechanical engineers, 8; advertising 
companies, 6; garage owners, 5; motor truck owners, 
91; motor vehicle schools, 2; associations, 7; insur- 
ance agencies, 3 ; press representatives, 41. 

During the year the club held 12 meetings and the 
directors met 14 times, and there were two meetings 
for social intercourse. The club has planned the or- 
ganization of branches in Newark, N. J., Philadel- 
phia, Buffalo. Syracuse, Chicago, Los Angeles and 
other cities. The different committees have been ac- 
tive in the promotive and educational work. 

The election of officers was as follows: Presi- 
dent, T. D. Pratt, Central Stamping Company. New- 
ark, N. J. ; first vice president, George H. Pride, Heavy 
Haulage Company, New York City ; second vice presi- 
dent, George Stevens, Adams Express Company, New 
York City;third vice president. Winthrop Waite, Pack- 
ard Motor Car Company of New York, New York 
City; secretary, F. Nelson Carle, General Vehicle 
Company, New York City; treasurer, R. T. Allcutt, 
Knox Motors Company. New York City; directors 
(for three years). B. T. Kearns, Central Brewing 
Company, New York City ; Charles W. Fletcher, Wal- 
ter Motor Truck Company, New York City; George 
II. Duck, Sewell Cushion Wheel Company, New York 
City : C. B. Warren, General Motors Truck Company, 
New York City; (for two years), C. W. Blackman, the 
Commercial Vehicle, New York City ; Nathaniel Mal- 
louf, Harrolds Motor Car Company, New York City. 
These directors, with H. P. Cavarly, National Lead 
Company; Emanual Lascaris, DeDion-Bouton Com- 
pany; J. W. Perry, Lippard-Stewart Motor Sales 
Company; Frank W. Smith, United Electric Light 
and Power Company ; David C. Fenner, General Ve- 
hicle Company, and Roderick Stephens. Olin J. 
Stephens, Inc., constitute the board. 

Following the business session an interesting ad- 
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dress was made by H. M. Swetland, president of the 
Class Journal Publishing Company, whose subject 
was the motor truck industry, what it was industrially 
to the country, what economies were possible and 
practical, and the enormous and enduring benefits that 
would obtain to the country as a whole through im- 
provement of highway transportation. 



MASSACHUSETTS MOTOR TRUCKS. 



CUTS COST OF NON-FLUID OIL. 



As the result of improved manufacturing facilities 
and largely increased business during 1914, the New 
York & New Jersey Lubricant Company, New York 
City, has been enabled to reduce the price of its Non- 
Fluid oil. The company, however, has not decreased 
the high quality of its product, and will maintain the 
same standard of excellence that it has held in the in- 
dustry for the past 15 years. 

For the motorist who is looking for a high-grade 
oil, it would be advantageous to get the benefit of the 
company's free sample offer. Write the New York & 
New Jersey Lubricant Company, 165 Broadway, New 
York City, and ask for sample cans of "K-No. 00 Spe- 
cial", and "K-No. 000" grades of Non-Fluid oil. Both 
will be sent gratis to any address. 



DECEMBER ALBATROSS. 



The White Company, Cleveland, O., builder of 
White trucks, publishes monthly a magazine entitled 
the Albatross, which is devoted to the dissemination 
of information of its extensive organization through- 
out the country. The publication is naturally given 
over to facts that concern and interest the selling 
force, but the December edition is of more than usual 
interest from the fact that it is made up exclusively of 
facts relative to the use of White motor trucks for 
general purposes and White municipal equipment. 



NEW SIGNAL TRUCK AGENTS. 



The Signal Motor Truck Company, Detroit, Mich., 
has established the following agencies: Henderson 
Brothers, North Cambridge, Mass.; W. L. Huffman 
Automobile Company, Omaha, Neb. ; Stewart Motor 
Truck Company, Pittsburg, Penn.; Signal Truck 
Company, Atlanta, Ga., and the Signal Truck Com- 
pany, Spokane, W ? ash. 



LIABLE FOR FRIGHTENING HORSES. 



According to a recent decision of the supreme 
court of Minnesota, the driver of a motor vehicle is 
bound to slow up when he sees that horses arc fright- 
ened, even if no signal is given him, and if he fails to 
do so, will be liable for any damage which may result. 



Five 1000-pound parcel post motor wagons have 
been installed at the Cleveland, O., postoffice. 



The number of motor trucks in Massachusetts has 
increased over 100 per cent, during the past two years, 
and the total today is 8236. A summary of the com- 
parative figures for the past three years follows : 



Year Vehicles Receipts 

1914 8236 $41,180 

1913 5948 29.740 

1912 4087 20.435 

•Figures not available. 



Increased 
Vehicles 
2288 
1861 



Increased 
Receipts 
$11,400 
9.305 



AMERICAN TRUCKS PROTESTED. 



The Montreal Automobile Trade Association, 
Montreal, Canada, in a protest to the prime minister 
of Canada, caused the recommendation of the second 
purchase of American trucks to be quashed. A com- 
mittee had been selected to designate trucks for the 
war department and, after recommending American 
trucks only for both the first and second contingent, 
a protest was made. There were 65 trucks in the first 
order and 42 armored trucks in the second. 



CANADA TO MAKE ARMORED TRUCKS. 



The Russell Motor Car Company, Toronto, Can- 
ada, is to make armored trucks for the Dominion gov- 
ernment. Major-General Hughes, after inspecting a 
model car recently, confirmed an order for 40 ma- 
chines. This is made up of 20 cars comprised in the 
offer of J. C. Eaton, a Toronto citizen, to equip a mo- 
tor machine gun battery, and in addition 20 cars to 
be ordered by the government. 



WILL SAVE ON GASOLINE. 



By the installation of a 10,000-gallon tank, permit- 
ting purchases in car load lots, Fred H. Clark, super- 
intendent of the department of streets and engineer- 
ing, Springfield, Mass., hopes to save $500 a year on 
the fuel consumed by the 18 automobiles under his 
supervision. The other city departments will also be 
supplied at cost, plus 10 per cent, for handling. 



The Universal Tractor Manufacturing Company, 
Columbus, O., has issued a very complete catalogue 
describing and illustrating the Universal motor cul- 
tivator, which can be used for cultivation, hauling 
farming implements, planting and as a small power 
plant. The machine is driven by a water cooled, two- 
cylinder motor. 



The fourth annual motor vehicle show of the Pitts- 
burg Show Association of Pittsburg. Penn., will be 
held early in February. A representative truck exhibit 
is being arranged in addition to the passenger ve- 
hicle section. 
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NEWS OF THE MANUFACTURER. 



The Ward Motor Vehicle Company, Mount Vernon, N. Y., 
has completed the construction of Its new plant In that city. 
The new building is one story high and is 162 feet wide by 302 
long. The general offices of the company will be located in 
Mount Vernon, and a show room has been opened recently at 
101 Park avenue, New York City. The former plant of the Ward 
Company in the Bronx, at 143rd street, is being vacated and 
the machinery and equipment is being transferred to the Mount 
Vernon site. A private freight siding runs into the stock room 
at the new plant and then down aisles 40 feet wide and 25o 
feet long. This enables materials to be delivered direct from 
the freight cars to the different departments. 

C. W. Browo, formerly on the sales force of the San Fran- 
cisco, Cal., branch of the Firestone Tire and Rubber Company, 
Akron, O., has been made manager of the company's Seattle, 
Wash., branch. 

The Chester County Motor Company, Coatesvllle, Penn., has 
Increased its capital stock to $500,000 and plans the erection of 
a large factory to be used for the manufacture of motor trucks. 

Otis R. Cook, general sales manager of the Kelly-Springfield 
Tire Company, New York City, has left for the Pacific Coast, 
to be gone one month. He will devote his time to plans provid- 
ing for the Increasing business of the Kelly-Springfield Com- 
pany in that section. 

The Service Motor Truck Company, Wabash, Ind., Is the new 
name of the Service Motor Car Company of thai city. 



Springfield, Mass.. has joined the sales department of the Gen- 
eral Vehicle Company, Long Island City, N. Y. 

W. K. Ackerman has retired as secretary of the Standard 
Motor Truck Company, Detroit, Mich., but retains his stock In 
the company. 

The Edition Storage Battery Company, Orange, X. J., an- 
nounces the appointment of William F. Bauer as manager of 
the Chicago, 111., office, succeeding Charles B. Frayer, resigned. 
Mr. Bauer has been with the Edison Company for the past 
year as assistant manager of the railway department. He Is 
president of the Railway Electrical^ Supply Manufacturers' As- 
sociation, and a pioneer in the storage battery field in Chicago, 
where, in 1906, he was sales manager of the Electric Storage 
Battery Company. 

The White Company, Cleveland, O.. announces the appoint- 
ment of Charles R. Porter, as manager of the St. Louis, Mo., 
branch of that company, succeeding H. M. Rosenberg, resigned. 
Mr. Porter was formerly identified with the A. O. Smith Com- 
pany, Milwaukee, Wis., and then with the Garford Company, 
first at its plant and later as manager of Its truck sales de- 
partment In St. Louis. 

L. B. Harmon has formed a company in Cambridge, Mass., 
to handle the Atterbury truck in New England. Sales rooms 
and a service station have been opened at 159 Vassar street, 
that city. Mr. Harmon has been connected with the Atterbury 
Company for over a year. 



C. H. <; lesson, formerly connected with the sales depart- 
ment of the Sheldon Axle Company, Wllkes-Barre, Penn., has 

Joined the sales and designing force of the Kala- 

mazoo Spring and Axle Company, Kalamazoo. 
Mich. 

The Goodyear Tire and Rubber Company'* 

New York headquarters have been moved from 
Broadway and 67th street to Its large warehouse 
and service station, Long Island City. The com- 
pany sells at wholesale only, but will continue to 
maintain a branch service In Manhattan. 

A. R. Miller, who has had the management of 
the motor truck trailer department of the Troy 
Wagon Works. Troy. O., has been placed in 
ch.irge of the farm and dump wagon sales of the 
company, in addition to his former duties. Mr. 
Miller will be located in the Hammond building, 
Detroit, Mich. 

The At water Kent Manufacturing- Works, 

Philadelphia, Penn., has broken ground for an ad- 
dition to Its plant In that city. When It Is com- 
pleted the new addition will increase the floor 
area by more than 100 per cent. 

H. R. Rasmusscn, well known through his con- 
nection with the Alvan T. Fuller Company, Bos- 
ton. Mass., agent for the Packard Motor Car Com- 
pany. Detroit, Mich., has been transferred to the 
Providence branch of the Fuller Company. 



The Packard Motor Car Company of Paris, France, has do- 
nated five Packard ambulances for war service. These are for 
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Weller A Thomas, Zanesville, O., has prepared 
plans for a motor truck factory to be erected In Columbus, O. 
The new building will be two stories high, made of brick and 
will cover a plot 100 by 190 feet. 

Wlnfleld Jewell has been mode retail sales manager of the 
New York branch of the Studebaker Corporation, Detroit, Mich. 

The Uould Storage Battery Company's Detroit, Mich., office 
has been moved to the Kerr building, 100 Beaubien street, that 
city. 

C. A. Jemup has been appointed southern district sales 
manager for the Kelly-Sprlngfleld Tire Company, New York 
City, with headquarters in Los Angeles, Cal. 

C. C. Homan, recently general purchasing agent of the 
Willys-Overland Company, Toledo, O., has been made special 
sales representative of the Detroit, Mich., branch of the Gould 
Storage Battery Company, New York City. 



Exterior View of If ew Plant of the McQuay-Norrls Manufacturing Company, 
Maker of the Well Known Leak-Proof Piston Ring. 



Red Cross purposes between the firing line in Flanders and 
the field hospitals which serve as relief stations between the 
military bases. These cars are operating under the direct con- 
trol of the military authorities and are succoring the wounded 
of both the Triple Entente and the Dual Alliance. 

The Stewart-Warner Speedometer Corporation, Chicago. 111., 
has Issued a 56-page booklet entitled: "Milking Your Motor 
Truck Pay". The Importance of mileage and of the load car- 
ried by a motor truck are explained. Motor truck abuses are 
laid at the door of the owner who is inclined to believe that 
the fault lies In the truck when It falls to deliver goods more 
cheaply than horses, when in reality the trouble is In the man- 
ner In which the truck Is operated. The booklet gives for- 
mulae for calculating the cost of motor truck operation and 
report forms upon which the cost data may be placed and re- 
produced. The Stewart hub odometer, tire pump, vacuum gas- 
oline tank and the various Stewart-Warner speed indicators 
and meters are described and Illustrated. 



C. H. Smith, advertising and publicity manager of the More- 
kind Motor Truck Company, Los Angeles, Cal., Is recovering 
from an operation performed at the California hospital, that 
city. 

The Wilson Tire and Rubber Company, Springfield, 111., has 
advanced the price of its common stock from $10 to $12.50 a 
share. The new factory of the company In Harvard Park Is 
just about completed and most of the machinery has been In- 
stalled. 

Joseph A. Hussion, formerly of the Knox Motors Company, 



Donald Johnson has succeeded W. R. Johnston as Pacific 
Coast manager of the Stew irt- Warner Speedometer Corpora- 
tion, Chicago. 111. Mr. Johnson was formerly a representative 
of the same company In Toronto. Canada. 

The Ovcrland-Garford Sales Company. Cleveland. O.. has 
filed papers with the Ohio secretary of state whereby Its name 
will be changed to the Overland-Cleveland Company. 

Henry W. Gray has been appointed manager of the acces- 
sories department of the St. Louis. Mo., branch of the H. W. 
Johns-Manvllle Company. New York City 
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WHITE COMPANY SUPERVISES TRUCK USE. 

Operates Its Own Service Stations with Methods Insuring Factory Production and Economy,, 
and Has Developed a Nation- Wide Organization by Encouraging Garages and 
Repair Shops to Specialize White Vehicle Maintenance. 



SERVICE is. from the viewpoint of the nianufac- \ eloped for the benefit of owners of White vehicles a 

turer of motor vehicles, a subject of prime im- very certain means for maintenance. This applies 

portance. It is a business policy that must be outside of its numerous branches and agencies, and 

well defined and consistently followed. From the it is by encouraging garage and repair shop owners to- 

viewpoint of the owner who realizes that the warranty specialize adjustment, care, repair and overhauling, so 

covers defective material or faulty workmanship, and that in localities that are not directly served there is 

that he is responsible for the profitable or unprofit- certainty that any necessary work can be done by men 

able use and for the ignorance, neglect or errors of his who have at least practical working knowledge, and,, 

drivers, service means facilities for work and intelli- in many instances, may be regarded as experts with 



gent attention 
when either 
are necessary 
to c o n tinue 
operation. 

There are 
those who as- 
s u m e the 
m a n u f a c- 
turer or his 
r e p r esetita- 
tive ought to 
main tain a 
machine and 
practically in- 
sure its oper- 
a t i o n, no 
matter what 
the abuse or 
misuse. As a 
matter of fact 
there is no 




Section of the Repair Department of the Hoaton Service Station, Shonlntt the \m»le 
Space for the Workmen and the Splendid l.lKhtlnic of the Floor. 



reason why any builder of vehicles should be respon- 
sible to any greater degree than a manufacturer of 
any machinery, but good judgment would dictate that 
in the event of need there be an efficient organization 
to restore serviceability and at the smallest expense 
compatible with the work. 

The White Company, builder of White motor 
wagons and trucks, has a business policy that has de- 



White trucks. 

The White 
s e r vice sta- 
tions and 
agencies are 
a d m i r a bly 
equipped and 
they are es- 
t a b lished in 
n u m e r o u s 
c o m mercial 
centres, but 
t h e W h i t e 
Company is 
c o n v i n ced 
that the inter- 
ests of the 
owners are 
best co n- 
served by 
there being 
W h i t e spe- 



cialists available wherever White machines are used. 
To illustrate this point statement may be made that 
the company has a New England branch in Boston, 
and agents in a number of the principal cities, but 
many garages and repair shops specialize work on 
White vehicles. The owners of these garages and 
shops are given every assistance that will improve 
the work they do : they will be advised on any sub- 
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ject, even furnished with expert workmen for a job 
that requires special attention, and they can obtain 
parts at wholesale prices. The company desires that 
these men turn out work that is up to its own high 
standard, and will go to what may be regarded as an 
extreme to stimulate the interest of the shop owners 
and insure the quality of their work. 

The company believes that those owning White 
trucks will distinctly benefit by the increase of these 
stations, and this organization is being perfected with 
the expectation that it will eventually include a White 
specialist in every city and town of importance. This 
means that there will be minimum loss of vehicle 
service time, the work will be well and quickly done, 
and the cost will be reasonable. The White truck 
owner will be certain that he will have adequate facil- 
ities for satisfactory maintenance. 

The standard of work that the White Company ap- 
proves is extremely high- In fact the statement that 




All the Work In liy Workmen Specially Trained: At Left 1m the Department (or Repnlr- 
inir Steering: Gears at Hiitht the Battery < hnritluit Switchboard of the Electrical De- 
partment. 

it is equal to factory production is thoroughly con- 
sistent. This is demonstrated at the service station 
of the New England branch, at Commonwealth ave- 
nue and Pleasant street, Brookline, where what is 
claimed to be the finest establishment of the kind in 
New England is maintained. This is used jointly for 
trucks and pleasure cars, the sales rooms and offices 
facing Commonwealth avenue, and the service build- 
ing extending along Pleasant street for a block. The 
structure covers approximately an acre, is generally a 
single high story, well lighted by a saw-tooth roof, and 
the service station includes a pleasure car garage, re- 
pair department, and two sections that are used for 
storage of new cars and trucks. The building will 
shelter 150 vehicles without crowding. 

The building is as near fireproof as science can pro- 
duce, being constructed of brick, stone, cement, steel 
■and metal, the only wood being the furniture of the of- 



fices and the benches in the service station. It is T 
shaped, with the arms representing the service sta- 
tion and the standard the sales room and offices. Very 
careful provision was made for lighting, heating, and 
the facilities for the different departments were deter- 
mined with regard for high efficiency. There is one 
floor, no elevators, and labor is minimized in moving 
the vehicles, all being very accessible. The building 
was occupied in August, 1913. . 

There are two entrances for vehicles to the service 
station, the one at the side and the other at the rear, 
the latter affording egress to the private garage, which 
is at one end of the arms of the T. There is a storage 
room for vehicles at the other end, and between the 
two is the stock room and the station offices, and in- 
side of these the service department workshop. The 
stock room is very large, having supplies of parts for 
all types of White pleasure cars and trucks ever built, 
together with the equipment components such as ra- 
diators, fenders, tires, wheels, 
etc. This department is 
maintained by the factory 
and a perpetual inventory is 
kept so that at any time the 
precise condition of the 
stock can be ascertained. 
There is an office for the 
stock room with a counter 
where customers can be 
served, there being an en- 
trance to this with a passage 
between the office of the 
superintendent and the office 
of the station. 

The office of the superin- 
tendent is so located that 
practically every department 
of the station is visible from 
it. Above the offices is a rec- 
reation and locker room for 
the workmen, access to this 
being by a flight of stairs out- 
side the building. From this a second flight descends 
to the floor of the workshop. Time is a very import- 
ant factor in the station. The workmen are notified 
two minutes in advance the time for beginning work 
by a bell, this giving them opportunity to stamp their 
cards before starting. All the day and job time cards 
are clock-stamped, every minute thus being accounted 
for. The reason for time efficiency is that this is the 
only factor of cost that can be controlled, and for the 
benefit of the customers it is recorded with absolute 
accuracy. 

The workshop is divided into two sections by a 
heavy wire grating. Within the grating is the ma- 
chine shop, which is equipped with benches at either 
side and a line of machine tools, including lathes, 
drills, arbor presses, grinders and the like in the cen- 
tre. Outside, along the grating, is another line of 
work benches. An overhead trolley with chain hoists 
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The Motor Department, Where the Knulnr* Are Hnuilled by 
Trolley HoIMm, Showing; Work In l'roKre»» nnd the Maehlne 
Tool Kqulpment. 

extends along tlie centre of the machine shop. Porta- 
ble floors cranes are used to lift the motors, rear axles 
and the heavy units from the chassis, or to install 
them, and the motors are taken from the cranes and 
placed wherever desired by the trolley hoists in the 
machine room. The cranes are used to handle the 
axles at the outside benches, where they are worked 
on. 

The working force of the shop is of experts, each 
man having to do with particu- 
lar equipment. For instance, 
there is a carburetor man who 
adjusts and repairs the differ- 
ent carburetors, a man who re- 
pairs steering gears, another 
who gives his exclusive atten- 
tion to rebuilding radiators, 
another who restores electric- 
batteries and engine starters 
and lighting systems, and 
these men cannot only do work 
quickly, but they do unusually 
good work, two important 
considerations for a man who 
is paying the bills and seeks to 
economize. In the motor de- 
partment the workmen are 
equally specialized, each hav- 
ing certain work, and the same 
is true of the men who work 
on the axles. 



The machine tools are adapted for work that is not 
usually undertaken outside of factories, but in this 
shop cylinder blocks or units are re-bored, reamed and 
lapped and polished, this being a very large saving 
in the cost. The boring and reaming is done on the 
lathes with jigs built for the work, and the lapping is 
done on a drill press with tools designed specially for 
this process. The jobs turned out are equal to the new 
work from the factory. Wherever a saving can be 
made by special equipment it has been procured, and 
while expense of labor has been reduced the quality 
of the work has been consistently maintained. 

Assuming an instance of work: When a machine 
is brought to the garage it is driven inside the door, 
where it is met by a clerk, who checks it for equip- 
ment, and after this record is made the machine is 
taken by the foreman of the repair department of the 
service station, who drives it into the shop. There 
are removable equipment is taken off and the different 
articles placed in a check room under lock and key. 
The machine is then taken in charge by the chief test- 
er, who first tries it on the floor and later on the road, 
and makes a thorough examination of it. 

Meantime an order or repair tag has been made out 
in duplicate, one of which is attached to the machine 
and the other is sent to the stock room. If the job is 
an overhaul the body is taken from the chassis be- 
fore the tests and then the work is laid out by the as- 
sistant foremen of the four departments of the shop 
as it comes to them. The engine is taken out and re- 
moved to the machine shop, the wheels are taken off 
and the rear axle, the steering gear, the radiator, the 
transmission gearset. are all sent to the different spe- 
cialists, and then the floor crew give attention to the 
frame and springs and front axle. If welding is neces- 
sary it is done with an autogenous outfit, if riveting 
is essential pneumatic hammers are available, if com- 
pressed air is wanted for cleaning it is obtainable at 




Kxnmple of the Labor-saving; Kqulpment i Raining; the Rear Knd of a Truek ChannlN 
with a Portable Floor Crane. 
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numerous leads. Usually there is abundant space and 
the men are not hampered by congestion and the light 
is practically as good as it is outside. 

Extreme care is taken of stock and supplies. Noth- 
ing can be obtained from the stockroom without a 
requisition is presented signed by the foreman in 
charge of the work, and when this is issued a charge 
is made on the work order retained in the stock room 
office. This order indicates what work was author- 
ized, and whether the part requisitioned is necessary 
is evident at a glance. Supplies of any kind are also 
charged to the men obtaining them and against tin- 
job, and in this manner exact record and responsibility 
is established, and if waste or loss is shown the men 
can be called to account. Large saving results in the 
aggregate from economies in oil, grease, waste and 
other necessities that can be wasted by thoughtless 
workmen. 

When a foreman gives out work he hands a work- 



chanical training, which he receives under the direc- 
tion of the superintendent while working with the 
skilled workmen as helper, and he can continue this 
work, conforming, of course, to the regulations, until 
he is qualified to have instruction in driving. Or he is 
given instruction in this manner for a period stated by 
the owner. The man who has had no driving experi- 
ence is taught what will be of most practical benefit to 
him. If a pleasure car driver, for instance, he is 
trained somewhat differently, according to the judg- 
ment of the superintendent. 

When the driving lessons are given the man ac- 
companies a thoroughly competent man, who trains 
him in the oiling, greasing, tank filling and other rou- 
tine, explaining all conditions met with, and what at- 
tention is necessary in normal use. When the man is 
sufficiently experienced to be entrusted with a ma- 
chine in the work that is to be done report is made to 
the owner, who can depend on this recommendation. 

After a truck has been deliv- 
ered by the company's branch 
or its agent a record of it is 
kept, and once a month or such 
a period as conditions warrant 
an inspector examines it, 
usually learning where it can 
be found on a specific date, and 
this examination is reported in 
detail on a blank that is filled 
by the inspector, covering the 
condition mechanically and all 
facts of importance that may 
be noted. These reports are 
sent to the superintendent of 
the service station, who then 
sends a form letter to the own- 
er, informing him of all facts 
that should be brought to his 
attention, together with rec- 
ommendations or suggestions 
as to attention, repair, driving. 

The Hadlntor Deportment, Where Repair, a Work Seldom Undertaken In a Service Sta- loading Or Other detail of Care 
• Ion, 1m Done by a Specially Trained Worker. . . , . . - 

and maintenance. Copies of 




man a time card carrying the job number and the 
task, which is stamped by a time clock. The workman 
continues with this until it is completed, or he is as- 
signed to another job. If the former, he surrenders 
the ticket, which is stamped, showing the time he 
worked, the ticket being retained by the foreman until 
again issued for the completion of the work. If the 
latter, the surrendered ticket is stamped and is turned 
into the office. So long as the work is in progress the 
time cards are issued and sent to the office, and from 
these and the stock room record the bill is made out. 
Every minute of time and all stock or supplies can be 
accounted for. In the shop the work on the trucks 
and on the pleasure cars are directed by separate fore- 
men. No public garaging is done at the station. 

When a truck is sold the purchaser has the privi- 
lege of sending his driver to the service station for me- 



the letters are kept in the file of truck records. 

This supervision is continued each month, as 
above, and when necessary overhaul is advised. The 
company will make estimate of the probable cost for 
the information of the owner, will undertake the work 
for the cost of labor and parts used will permit the 
owner to place the truck in the station where his 
driver can do the work with assistance or under the 
direction of the foreman or superintendent, or will 
send expert workmen to the owner's garage to work 
with the driver and direct and advise him. If the own- 
er desires the work done by a garage or repair shop 
the company is equally consistent and will advise or 
assist him in any way. 

From the time the truck is sold the company, with- 
out expense to the owner, supervises its use. makes 
recommendations and suggestions that will benefit 
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him materially, and when work is done gives him the 
benefit of expert knowledge and a carefully developed 
organization and facilities that arc equal to those of 
the factory. This is gratis, a work that the company 
has undertaken for the benefit of its customers, and is 
continued wherever White trucks are in use. As 
White machines are in service all over the North 
American continent the magnitude of this supervision 
is apparent. And it is constantly increasing. 



TAX THE MOTORISTS, SAYS CARLISLE. 



POPE WEST WORKS BOUGHT. 



The West Works of the Pope Manufacturing Com- 
pany, Hartford, Conn., which was the last remaining 
property of that concern in Hartford, and all that re- 
mained under the jurisdiction of Col. (icorge Pope, re- 
ceiver for the company in Connecticut, has been 
bought by P. Garvan, Inc., a paper dealer of that city, 
for $80,000, or about 73 per cent, of the appraised 
value. The property will be converted to paper man- 
ufacturing. The plant at Westfield, .Mass., where 
bicycles, motorcycles, etc.. are built, will be sold as a 
going concern. 



WANT ADAMSON BILL ENACTED. 



Commissioner of Highways John X. Carlisle of 
New York state, who has estimated that his depart- 
ment will require $4,000,000 for road maintenance in 
1915, and which will have but $1,530,000 available, 
suggests that the remaining $2,470,000 be provided by 
taxing motorists. He does not want the owners of ma- 
chines to pay it all for registration, but has suggested 
in a recommendation to the legislature that motor om- 
nibuses be taxed on a basis of miles driven because 
they are in competition with railroads and trolleys, 
and that cars from other states be required to contrib- 
ute by a tax imposed on each gallon of gasoline or 
other fuel purchased while in New York. As the mo- 
tor omnibuses are operated principally in the cities 
and do not use the state roads to any material de- 
gree, and the cars from other states are not required 
to pay a registration fee largely from the fact that this 
privilege is a matter of reciprocity with other states, 
the justice of the proposition is apparent. The fact 
that many trucks are owned in other states and are 
used in what is literally interstate commerce with New 
York appears to have been overlooked. From one point 
of view, at least, the proposal would be a state tax on 
interstate transportation. 



The Adamson bill, sponsored by Congressman 
Adamson of Georgia, chairman of the committee on 
interstate and foreign commerce, now pending in the 
House of Representatives at Washington, which has 
the support of practically all the motoring organiza- 
tions and the American Automobile Association, pro- 
vides that the owner of a motor vehicle who has com- 
piled with the registration law of the state in which 
he resides shall not be compelled to take out additional 
registration or license to operate such vehicle in any 
other state, territory or district of the nation. 

The decision of the United 
States supreme court, through 
Justice McReynolds, that in 
the absence of national law a 
state can enact such laws as 
may appear necessary with 
reference to motor vehicles, 
pending which decision the 
Adamson bill had been held, is 
the reason for the endeavor to 
secure the passage of the 
measure. In the opinion of 
Justice Day of the United 
States supreme court the deci- 
sion has invalidated the motor 
vehicle statutes of California. 
Colorado. Connecticut. In- 
diana. . Massachusetts, Minne- 
sota, New Hampshire, New 
Jersey_\"ew York. Oklahoma. 
Oregon. Pennsylvania, Wis- 

i n T>* * JelTcry Quad Drlvlnc ■ 

consm and Porto Rico. rhmt 



HOWARD TO SELL GMC TRUCKS ABROAD. 



The General Motors Truck Company, Pontiac. 
Mich., has sent S. B. Howard from Pontiac to London. 
Kngland. where he will serve as special representa- 
tive, directing the sales of both gasoline and electric 
machines aside from orders for war purposes. When 
he sailed Mr. Howard expected to be absent for at 
least six months, but his sojourn will depend largely 
on tlu- continuance of the war. 




Path IhrouKh Snow a Wnk Old aad 12 Inchra Depth, a Trat 
shown the Tractive Power of the Machine. 
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BIG TRUCKS LONG ENDURE. 



Ten-Year-Old Machines Hard Worked in 
Rebuilding Burned Edison Plant. 



Tlic really surprising rtsult of the destruction of a 
number of the buildings of the Edison plant at Orange, 
N. J., was the energy manifested in the reconstruction 
of the buildings, this work being carried on with a 
very large force of workers and with unusually com- 
plete facilities. The burning of the woodwork of 
many of the structures necessitated the removal of 
debris before the rebuilding could be begun, and this 
entailed the cartage of thousands of tons of metal and 
other ruins and the thorough cleaning of the big con- 
crete shells. Handling the heavy iron and steel work 
required derricks and vehicles of large capacity. 

"Doing is electrically" is to be expected of Mr. Edi- 
son, and as soon as the needs were evident two of the 
five-ton electric trucks of the New York Edison Com- 
pany were driven to the works, where they have since 
been worked each day. That the company, which al- 
ways has transportation needs that equal the normal 
capacity of its equipment, turned over its machines 
for the service of another is somewhat unusual, but 
the statement may be made that its ofhcials desired in 
every way to assist Mr. Edison, and the two trucks, 
which have electric windlasses and are used for cable 
laying and hoisting, and could be extremely useful in 
the rebuilding operations, were placed at his disposal. 
These machines have hauled thousands of tons of ma- 
terial during the time they have been worked. 

The really interesting fact from a transportation 
viewpoint is that these trucks, selected because of 
their efficiency and capacity, have been used by the 
New York Edison Company for a dozen years and are 
seemingly equal to any requirement. They were built 
by the Vehicle Equipment Company and originally 



had plain bronze axle bearings, but a year ago these 
were replaced by roller bearings and the batteries 
were reduced from 48 to 44 cells, this showing really a 
gain of nearly 10 per cent, in mechanical efficiency and 
being a very good demonstration of the improvement 
made in machines. 

In 1904 these trucks hauled the largest block of 
stone ever brought into New York, save Cleopatra's 
Needle, which was transported from pier 4. at the foot 
of Broad street to the site of the Custom House. The 
stone was quarried and dressed at Hurricane Island, 
Penobscot Bay, Me., three years being required for 
this work, and the stone when ready for shipment was 
valued at $10,000. It was brought by vessel to New 
York and from the bulkhead between piers 3 and 4 
was hauled on a special truck. 



WHEEL TAX BILL IN NEW JERSEY. 



A bill approved by the Associated Automobile 
Clubs of New Jersey, to be presented in the New 
Jersey legislature, comprehends a wheel tax on all ani- 
mal drawn vehicles or apparatus drawn on the pub- 
lic highways, save agricultural implements, of $1 a 
year for vehicles with capacity of 1000 pounds or less, 
$2 a year for vehicles with capacity of more than 1000 
pounds to 8000 pounds, and $4 a year for vehicles hav- 
ing capacity in excess of 8000 pounds. The bill pro- 
vides that 75 per cent, of the tax shall be returned to 
the county from which it is received, to be expended 
on the roads of such county, and the remainder shall 
be added to the general state highway fund. 



STONE DISCUSSES BODY DESIGN. 




Two of the Five-Ton Electric Truck* Owned by the New York Kdlxoii Company, 12 Year* 
Old, I »e<l In the Reconstruction of the Kdlnon Work* at Orange. N. J. 



F. M. W illiams, who was to lecture on highway 
improvement to the members of the Motor Truck Club 
of America at the January meeting of the organiza- 
tion at the Automobile Club of America, New York 

City, was unable to be pres- 
ent and Charles E. Stone, 
formerly general manager of 
the club, gave an illustrated 
talk on body designs, paying 
particular attention to types 
desirable for special condi- 
ditions. The lantern slides 
showed numerous bodies that 
have p r o v e n economical 
where ordinary construction 
would not serve any useful 
purpose. 

During the evening Pres- 
ident Pratt presented former 
president George H. Duck a 
sterling silver coffee- set in 
behalf of members of the 
club as a recognitif" of his 
services while its executive. 
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TESTS OF DUPLEX FOUR-WHEEL DRIVE TRUCKS. 

Machines of Moderate Power That Have Remarkable Traction in All Operating Conditions, 

Lower Fuel Consumption and Extreme Endurance. 



POWIiR rating obtained from the S. A. K. or other 
formula is frequently accepted as sufficient on 
which to base estimate of efficiency, but the rating 
does not establish what proportions of the power de- 
veloped is delivered at the driving or traction wheels, 
and neither does it demonstrate the volume of fuel 
necessary to do a given work. A vehicle power plant 
ought to be as small as is consistent with the energy 
that must be produced, and the smaller the loss from 
frictional causes the greater the proportion that can 
be exerted at the wheels. If the motor, clutch and the 
transmission system are so constructed that practi- 
cally all the power is realized, the fuel consumption 
will be relatively small. This. then, demands an en- 
gine that will consume comparatively little gasoline, 
and driving mechanism that will transmit the energy 
with high efficiency. 

Tractive effort at the rear 
<>r front wheels of a power 
wagon is variable, because the 
surface of the roadway may 
differ, and traction may not be 
equal. In such an event there 
is no diminution of fuel con- 
sumption. This has led to the 
use of four-wheel traction, re- 
sulting in changed design to 
distribute the weight of the 
vehicle and load equally on all 
four wheels, the driving effort 
being in like ratio to the distri- 
bution of the weight. 

The Duplex-Power Car 
Company. Charlotte. Mich., 
was originally organized to 
b u i 1 <1 a four-wheel driven 

motor truck, it being stated that this concern was 
a pioneer in this construction, and for six 
years it has specialized this particular type, in which 
the axle jackshafts driving spur pinions mesh with in- 
ternal ring gears enclosed in drums on the rear wheels. 
The fundamental principles that prompted the build- 
ing of the first truck was primarily to have as small a 
power plant as was practical because of the need of 
fuel economy, next to have a transmission system that 
would have as high a ratio of efficiency as could be ob- 
tained from the fuel used, and beyond this to mini- 
mize the expense of tires by equal wear upon all four. 

In experiments, on level surfaces, tractive effort 
ought to be equal, whether by two or four wheels, but 
when traction is lessened by wet paving, mud, snow, 
sand or Wse soil, with but one or two wheels driv- 



ing, half the useful power available is lost. With four 
wheels driving the loss of power can be greatly re- 
duced, because with four points of contact with the 
highway there is less probability of reduction of trac- 
tion. In experimental work and service the utility of 
the Duplex drive was found to be so superior to any 
other system that tests of extreme character were 
made in conditions where the practical use of motor 
vehicles would seemingly be impossible. 

The Duplex trucks are built in two sizes, model C 
of 4000 pounds capacity and model D of 6000 pounds 
capacity, both practically alike aside from the in- 
creased proportions of the latter, and these represent 
the development of six years' experience. These two 
machines conform to the specifications of the United 
States War Department, which comprehend military 




Duplex Four-Wheel Drive Triirk DnrliiK Tent of KM) Mile* In Deep Snow for I nlteil 
Stated War Department ln«peetor. 

service vastly more severe than would be entailed by 
average highway haulage, and are constructed of the 
best material obtainable. In considering these require- 
ments the fact that the load is carried on dead axles, 
that the jackshafts merely transmit the power, that 
the wheels are interchangeable, that the transmission 
system by its reduction has more available power, that 
the driving system is fully protected and is fully lubri- 
cated, that all bearings are unusually large, and that 
there is at least a 100 per cent, overload factor of safe- 
ty, are all of material importance. 

The Duplex trucks are extremely light, be- 
cause of the quality of the material of which 
they are constructed, and the fact that the 
freights carried are equally distributed, and there is 
corresponding reduction of wear because the parts are 
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ChannlM of Two-Ton Duplex Truck of the Type Purchased by 

line of the Signal Corps. 

not subjected to the severe stresses that are borne by 
the two-wheel driven machines. This lightness is a 
reason for lessened fuel consumption, for power must 
be developed to propel any truck. The efficiency of 
the internal drive has been tested for years abroad and 
has been found to be extremely high ; so high, in fact, 
that no one who ever utilized it has ever had occasion 
to change. Not only this, the system will endure for 
an indefinite period, because of the minimum wear. 

The United States War Department has Duplex 
trucks in its service, which were purchased after a test 
that was probably more severe than was ever made 
with any machine it has ever bought. These are used 
by the Signal Corps. The War Department sent 
Major F. E. Lacey as its inspector from Chicago to 
Charlotte to examine and test the trucks if they were 
of a character of construction to meet with the re- 
quirements of the service. The trial was made with- 
out preparation, two machines being selected from 
stock and each was loaded with 5000 pounds of stone. 
With the tanks filled, each carried 25 gallons of gaso- 
line in its main tank, five gallons of reserve gasoline 
and three gallons of reserve oil. 

The run was to be 100 miles, to Eaton Rapids and 
return, and speed to be as fast 
as could be made. The weather 
conditions were unusually se- 
vere, a very heavy fall of snow 
having been followed by rain. 
Snow was drifted three and 
four feet deep in places, had 
been saturated by water, and 
the roads had not been broken. 
The road traversed was alter- 
nately ice and snow drifts, and 
with the cessation of the rain 
the temperature fell so that 
there was a crust formed that 
would bear a man's weight. 

Each machine carried three 
men. Twice going out the 
leading truck slipped from the 
road, once going down an em- 



the Government for the 



bankment and sinking into 
snow more than two feet deep, 
and the second time going into 
a ditch, where the track was 36 
inches below the level of the 
snow. The delays were the 
only untoward results. The 
outward trip was the real 
trial because of the unbroken 
road, but returning the speed 
was increased considerably in 
the track broken going out. 
The power of the trucks was 
more than ample and the oil 
reserve was not touched, de- 
spite much driving on the low- 
er speed ratios. The test was 
so satisfactory that Major Lacey 's report was practi- 
cally an order, and shortly after the machines were de- 
livered to the War Department at Chicago and San 
Francisco. Cal. These machines are operated in work 
and conditions that are intended to prove them in 
every way mechanically, and long endurance is quite 
as essential as is capacity in army service. 

Other tests made by the company have demon- 
strated the power efficiency quite as much as did that 
just specified. In one instance the company's chief 
tester drove a truck up the front steps of the court 
house at Charlotte. In another a trial was made with 
three farm wagons as trailers. In this the truck was 
sent to H. H. Bryan's farm, five miles distant from 
the city, and there taken three-quarters of a mile into 
the farm, across fields and ploughed ground, loaded to 
capacity with beets, and driven to the main highway. 
There it was coupled to three farm wagons, each load- 
ed with beets, and the train hauled to Charlotte. The 
total weight of the loads was 14 tons and the truck 
and wagons weighed about six tons, so that a total 
weight of 20 tons was hauled. These particular 
trucks used in these tests were purchased for the use 
of the Signal Corps. 




I'cKtlnK a Duplex Truck with a Freight of Pianon In Snow Nearly I'p to ChMBKla Frame. 
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MECHANICAL FEATURES OF DUPLEX TRUCKS. 



EXTRKMK efficiency at low operating cost is tlie 
purpose of the design of the Duplex trucks, built 
by the Duplex-Power Car Company, Charlotte, Mich., 
which are known as model C, with load capacity of 
4000 pounds, and model D, with load capacity of 6000 
pounds. The chief characteristic of the machines is 
that they are driven by all four wheels, and steered by 
either two or four wheels, ac- 
cording to the uses to be made 
by the owners. 

The Duplex-Power Car 
Company claims to be the 
builder of the best vehicle of this 
type in the world, and a number 
of patents are owned by it which 
protect different features of the 
design. The machines have been 
perfected and refined as experi- 
ence has developed possibilities 
and necessities, and statement is 
made that the types that will be 
produced this present year are 
decidedly the most efficient and 
>atisfactory ever constructed, 
despite the fact that those built 
previously demonstrated 
marked qualities in comparison 
with vehicles driven by two 
wheels. 

The Duplex Power Car 
Company has seemingly pro- 
gressed slowly because of the 
necessity of proving the qual- 
ities claimed for its trucks, and 
the assumed belief of many that 
the two-wheel driven machine 
was sufficient in ordinary condi- 
tions of operation. The possi- 
bilities of the design were not 
generally understood, but with 
the better realization of the 
needs of minimizing fuel con- 
sumption and tire wear, two ex- 
tremely important factors in 
motor truck operation, the econ- 
omy of the four-wheel drive has 
been thoroughly established. 

The Duplex trucks are pro- 
lulled by motors of convention- 
al type with shafts extending 
from the main shafts of the 
Kearsets to what may be best 
'K-cribed as junction boxes or 
Mili-transmissions. In these 
junction boxes are main and 

, r. i> » Top or Plan View of the 

countershafts. Power is trans- Cfc „ 




mined from the main shaft to the countershaft of the 
junction boxes by silent chains. To the ends of these 
countershafts are coupled the longitudinal driving 
shafts, which carry pinions that mesh with bevel mas- 
ter gears that are assembled with conventional dif- 
ferential gearsets in jackshafts mounted on the for- 
ward and rear axles, and pinions on the ends of the 
jackshafts engage with internal 
ring gears on the wheels. This 
briefly explains the driving sys- 
tem. In this design on a level 
surface each wheel ought to 
have the same tractive effect, 
provided each wheel carries the 
same weight, and the chassis 
are built with the purpose of 
equalizing the weight when the 
vehicles are loaded. That is. 
with the two-wheel driven 
wagons and trucks the rear axle 
carries from 60 to 90 per cent, 
of the load, but each axle of a 
Duplex machine carries approx- 
imately 50 per cent. W ith the 
load judiciously placed on the 
Duplex trucks there will be very 
little variance from the propor- 
tions stated. 

Turning to the mechanical 
detail of the Duplex chassis: 
The designs are identical, the 
proportions of the 6000-pound 
truck components being some- 
what larger than those of the 
4000-pound type. Perhaps this 
will be best demonstrated by 
specifying the motors. the 
smaller having bore of 4J'« 
inches and stroke of 5j/$ inches, 
and the larger a bore of 4]4 
inches and stroke of Sy> inches, 
the former having a horsepower 
rating of 27 1 1- and the latter a 
rating of 28.90 by the S. A. E. 
formula. 

These motors are a vertical 
water cooled, four-cycle, L head 
type, with the cylinders cast en 
bloc with the water jackets in- 
tegral from a special grade of 
gray iron. The water jackets 
are designed so that the water 
is discharged into them from 
the pump directly beneath the 
valves. The jackets are cov- 
ered with a large plate that is 
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channelled to direct the flow of the water toward the 
outlet manifold, the plate being retained by cap 
screws. The castings are made with much care, being 
first tested for leakage by water pressure and are 
bored, aged and ground and again tested by water 
pressure. 

The crankcase is an aluminum alloy casting, com- 
posed of two sections, the upper half carrying the 
main and camshaft bearings and the lower section 
serving as an oil reservoir, there being a horizontal 
transverse web that contains the troughs of the splash 
lubrication system. The centre main bearing is sup- 
ported by a vertical transverse web. The pistons are 
cast of a superior quality of iron and are carefully 
turned and ground to size. They are fitted with four 
eccentric piston rings that are made of open-hearth 
steel, case hardened and ground and polished, these 
being above the wristpin. Three grooves in the skirt 
of the piston insure the distribution of the lubricant. 

The connecting rods are open-hearth steel drop 
forgings that are heat treated, and the wristpins are 
of the same material, case hardened and accurately 
ground and fitted. The crankshaft is a special steel 
drop forging, machined and heat treated and ground 
to size. The flywheel flange is forged integral with 
the shaft. The shafts have a tensile strength of 120.000 



pounds to the square inch, and 
the elastic limit is 85.O0O 
pounds to the square inch. The 
shaft is mounted in three main 
bearings of nickel babbitt, the 
forward bearing being 1% 
inches diameter and 3 1 /* inches 
length, the centre bearing two 
inches diameter and 2]A inches 
length, and the rear bearing 
2'/fr inches diameter and four 
inches length. The crankpins 
are lj<< inches diameter and 
2'/i inches diameter and four 
end bearings of the connecting 
rods are nickel babbitt, and the 
wristpin bearings are phosphor bronze. The wristpins 
oscillate in the piston bosses. The crankpin bearings 
are retained by nickel steel bolts and caps. 

The camshaft is a steep drop forging with the cams 
integral, case hardened and accurately ground, the 
timing gear being bolted to a flange. The timing 
gears, four in number, are helical cut, flanges being 
provided to take care of end play. These are enclosed 
and are noiseless in operation. The valve ports are 
1% inches diameter, and the valves have nickel steel 
heads and soft steel stems, electrically welded. The 
valves are fitted in long guides. The valve tappets of 
a mushroom type operate in guides and have the usual 
adjusting screws and nuts. 

The motor is cooled by a circulation of water 
through the engine and a large radiator, it being 
forced by a bronze centrifugal pump, and radiation is 
furthered by a fan of special design that is mounted 
on two sets of ball bearings. The motor is lubricated 
by a combination force feed and splash system, the oil 
being drawn from the reservoir by a plunger pump, 
forced through tubing to main bearings and the tim- 
ing gear case, the overflow filling the troughs below 
the big ends of the connecting rods. Deflectors pre- 
vent the escape of oil through the bearings. A sight 
glass shows the circulation of the oil, and a gauge in- 
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dicates the level in the reservoir. The pump and 
strainer can be removed from the outside of the crank 
case. The intake and exhaust manifolds are of pro- 
portions to insure full charges of fuel and complete 
exhausting of the cylinders. The carburetor is an au- 
tomatic float feed type. The engine is governed by a 
Duplex centrifugal governor. The ignition is by either 
a Bosch or an Eisemann magneto, this being optional 
with the purchaser. 

The clutch is a multiple disc type, oil lubricated, 
and the gearset is a selective sliding gear construction 
that has four forward speed ratios and reverse. The 
motor, clutch and gearset are assembled as a unit 
power plant that is mounted on three points in the 
frame. The radiator, a vertical tube design, is carried 
on spring supports to protect it against strains from 
chassis distortion. 

The driving shaft is coupled to the main shaft of 
the gearset and the main shaft of the junxtion box of 
two universal joints, and the junction box gearset is 
mounted on a very heavy frame cross member amid- 
ships of the chassis frame. The rear end of the main 
shaft of the junction box carries the drum of the serv- 
ice brake. The main and countershafts of the junc- 
tion box are fitted with sprockets 3y 2 inches width 
that are coupled by a silent chain which affords a two 
to one reduction at the countershaft. This junction 
box is designed to provide a bath of oil for the chain. 
From either end of the junction box countershaft the 
driving shafts, with a universal joint at either end, ex- 
tend to the differential gears of the axle jackshafts. 
The simplicity of this construction may be noted by 
reference to the top view of the chassis, and in effect 
it is merely parallel shafting with a reduction at the 
centre of the second shaft. 

The axle jackshafts are of two types, that illus- 
trated being what is used for all forward axles, and 
for both axles of the four-wheel steer machines. The 
axle is a drop forged I section with a pivot boss at 
either end, with the seats for the jackshaft brackets 
integral. The axle stubs or spindles are formed with 
heavy yokes that carry vertically webbed spiders or 
flanges, outside of which the Timken roller bearings 
are fitted. The yokes are mounted on the axle by 
large pivots. The jackshaft consists of a differential 




The Interchangeable Type of Wheel with Internal Gear Uae* 
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case with a cover plate at the side, with a tubular hous- 
ing that is fitted at either end into the heavy jackshaft 
bracket. The jackshaft is mounted in heavy roller 
bearings. Outside of the brackets, through which the 
driving shafts project, are universal joints that are en- 
closed in dust tight housings, these housings being se- 
cured to the spiders or flanges. These joints are 
packed in grease. The shaft stubs extend through the 
spiders and on them are mounted spur pinions. The 
flanges also support the shafts for the external con- 
tracting band brake shoes. The centres of the jack- 
shaft universal joints are directly above the axle 
pivots, so that there is a perfect balance of the steer- 
ing gear and the control is easy at all times. The axle 
spindles or stubs are operated by the conventional 
linkage when steered by two wheels, or by linkage that 
actuates all four wheels when this construction is pre- 
ferred. 

With the two-wheel steer the rear axle is an I sec- 
tion of drop forged steel with the axle spindles in- 
tegral, and carries the flanges or spiders that support 
the jackshaft housing ends and the brake shafts. In 
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the housing the differential and the shafts are mounted 
on New Departure annular ball bearings. The ends 
of the driving shafts are fitted with spur pinions. The 
axle spindles are equipped with Timken roller bear- 
ings. 

With either type of construction the driving thrust 
and braking stress is taken by long radius rods, these 
extending from the front axle and from the rear axle 
• to heavy brackets mounted at the centres of the side 
members of the chassis frame. • With a load the driv- 
ing shafts from the junction box to the axles are very 
nearly if not quite parallel . to the frame The frame 
is a heat treated five-inch steel channel, with five cross 
members and two tie rods, strongly gussetted, that is 
suspended on very heavy steel hangers and semi-ellip- 
tic springs shackled at either end. These springs 
are mounted on the steering axles under the universal 
joints, and on the dead axles under the jackshaft 
housings. Being free to support the loads, each car- 
rying 25 per cent, of the weight, the springs are es- 
pecially resilient and efficient. 

The wheels are wood or steel artillery type, and 
are fitted with 36 by four-inch demountable tires for 
the two-ton machine and 36 by five-inch tires for the 
three-ton truck. On these wheels are mounted 18- 
inch diameter steel drums, each having an internal 
ring gear cut in the inner periphery, which meshes 
with the spur pinion on the ends of the jackshafts. this 
being an internal drive on each wheel. The standard 
wheelbase is 130 inches, with a chassis frame length of 
218 inches, the power plant overhanging the forward 
axle and insuring the even distribution of weight. The 
steering gear is a worm and gear irreversible type, with 
the steering column at the left side. The clutch and 
the service brake are operated by foot pedals, the gears 
are shifted and the emergency brake is applied by cen- 
tral hand levers, and the ignition spark and the fuel 
throttle are controlled by hand, the latter being under 
the wheel on the steering column. 

The service brake, operating on an extension (.if the 
main shaft of the junction box or sub-transmission, is 
eight inches diameter and two inches face, with 
which the machine can be stopped in its own length. 
The emergency brake shoes are on the steel driving 
drums, which are I8}i inches diameter and 2Y> inches 
face. The design has very careful provision for lubri- 
cation, there being oilers and grease cups on every 
wearing part. The intention of the designer has been 
to retain the lubricant and exclude the dust, minimiz- 
ing wear. Claim is made that these chassis are the 
simplest in construction, having less parts than any 
machines of similar capactiy that are built. 



NUMBER OF TRUCKS IN THE WAR. 

The armies of Germany, France and Fngland have 
in use more than 150,000 auioinub/Ks ot ever;, kind, 
according to Vorwaets, Berlin, Gcrni 1 wo days 

before the declaration of war, s;.\=> this ;intln<iity, the 
French government issued a prohibition ;; gainst the 
exportation of automobiles, from which may be gath- 
ered the number of such vehicles at the disposal of the 
French military authorities upon the outbreak of the 
war. The military automobiles of every kind, includ- 
ing those for the transportation of guns. ;imnmnitk>ii 
and aircraft, numbered about 18,000. The number of 
private cars available for requisition was 50,000, while 
the city of Paris was expected to provide 1100-motoi 
omnibuses. Altogether the French army had avail- 
able more than 70,000 vehicles. 

The number of German automobiles at the iiotit 
has been estimated at somewhat less than 55,000. Of 
these 30,000 are actually military vehicles, while tiie 
number of private cars requisitioned is said to be only 
half as great as in France, or about 25,000. The Eng- 
lish have dispatched about 20,000 automobiles of every 
kind to the front. 1000 of which are London "buses. 



RAFFLE HORSE TO BUY TRUCK. 



Protector Fire Company, No. 2. Thibodaux, La., 
has resorted to unusual means to raise money to pay 
for the motor apparatus it has ordered for the protec- 
tion of the property of the town. To replace its horse 
equipment the company mortgaged its property, and 
then with the belief that the townspeople ought to 
share the expense so far as possible, the animal that 
had served it for several years is to be raffled, the pro- 
ceeds to be devoted toward paying a part of the mort- 
gage. The firemen believe that if the people are loyal 
they ought to realize a considerable part of the pur- 
chase price of the machine and at the same time some- 
body will obtain a horse that will be a worker every 
time there is a fire alarm. 



MAY REPLACE 266 HORSE TEAMS. 



The city of Milwaukee, Wis., plans to replace by 
motor trucks the 266 teams now used for the collec- 
tion of ashes and garbage. John Davis, director of the 
bureau of municipal research, has completed a report 
of his investigation of the plan of substituting motor 
trucks for horse teams and this is said to be favorable 
to the change. 



WANTS POLICE AUTOMOBILES. 



Estimates made indicate that the crude rubber pro- 
duction for 1914 was 107,000 tons, or about what was 
produced in 1913, of which about 65,000 tons was plan- 
tation rubber. While the plantation rubber output 
increased from about 46,000 tons in 1913, the crop of 
Para rubber was considerably decreased. 



Richmond, Va.. will shortly annex a great deal of 
outlying territory, and Chief of Police Werner has re- 
quested the police board to buy 10 runabouts, claim- 
ing that with the machines the location and mainte- 
nance of police stations in the section to be annexed 
will not be necessarv. 
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TWO NEW MACK WORM DRIVEN TRUCKS. 



FOLLOWING a policy of development and meet- 
ing a demand that has been stimulated by gen- 
eral economic needs of business men, the International 
Motor Company, Xew York, N. Y., has produced two 
new types of Mack trucks, these being 2000 and 4000 
pounds capacities. These vehicles have been very 
carefully designed, and have numerous features, these 
including specially designed motors and worm and 
gear drive. Some of the Mack characteristics are evi- 
denced in the machines, but they can be accepted as 
entirely new constructions. 

The worm and gear drive is the conventional type 
adopted by American motor vehicle builders, having 
the full-floating rear axle, and the designer has adopt- 
ed foreign practise in that the drive is through the rear 
springs, these being pivoted at the forward ends to 
brackets mounted on the frame of the chassis, doing 
away with radius rods and torque arms. The power 
plant is a unit in which the en- 
gine, clutch and gearset are 
combined, and the designer 
has sought to make the motor 
unusually accessible, so that 
the usual work in connection 
with adjustment, care or re- 
pair can be accomplished with 
a minimum of labor. There 
are numerous features of con- 
struction in which the en- 
gineer has varied from accept- 
ed practise and worked out de- 
tails that make for what ex- 
perience has demonstrated are 
desirable, especially with ref- 
erence to lubrication and tem- 
porary restoration to serviceability in the event of ac- 
cident. 

The description that follows will apply to the 4000- 
pound machine. The power plants in this and the 2000- 
pound vehicle are the same, but in proportions those of 
the small truck differ slightly from those of the larger. 
Motor Cylinders Cast in Pairs. 

The motor is a four-cylinder, vertical, four-cycle. L 
head type, with the valves at the right side. The cylin- 
der bore is four inches and the stroke five inches, this 
being rated at 26.6 horsepower by the S. A. E. formu- 
la. The statement is made that the engine will de- 
velop an average of 30 horsepower during a continu- 
ous 10-hour test. 

The cylinders arc cast in pairs, the units being a 
special gray iron, and much care is taken to insure 
large water passages and consequent efficient cooling. 
The castings are first water tested and then bored, 
following which they are annealed to reduce all de- 
formities from casting strains. They are then rebored. 
reamed and ground, the statement being made that 
when thus finished there is certainty that the cylinders 



will not distort and will retain high compression as 
long as used. 

The pistons are cast of a special formula iron and 
are very long and light, and are carefully finished. 
They are balanced separately and are again balanced 
with the connecting rod, this insuring a well operating 
motor. The rings are finished by peining on the in- 
side, this process setting up a strain them that 
insures equal pressure around the cylinder, and as the 
rings are very carefully fitted to the grooves the de- 
sired degree of compression is secured and retained 
in service. 

Crank Case in Two Sections. 

The crank case is an aluminum alloy casting made 
with upper and lower sections, the lower forming the 
oil reservoir, and rear extensions form the housings 
tor the flywheel, clutch and gearset. The upper por- 
tion of the case is strongly webbed and carries the 
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main and the camshaft bearings. These bearings are 
not disturbed when the lower section is removed. The 
main bearings are capped, and these caps are retained 
by through bolts. The rear set of through bolts sup- 
ports the motor from a cross member directly behind 
the rear cylinder, and a large stud in the cast steel 
housing of the timing gears, which is fitted in a socket 
in a cast steel frame cross member that is directly be- 
neath the radiator, supports the forward end of the 
engine. The motor is suspended from one point at 
the front end and by two points by the rear cross arms. 

The designing of the crank case is such as to afford 
unusual accessibility to the engine and to minimize 
work upon it necessary for repair or maintenance. At 
one side are two large covers that can be removed by 
taking off two winged nuts and access had to the main, 
camshaft and connecting rod big end bearings. Ry 
removing the lower section of the crank case any one 
of the connecting rods can be disconnected from the 
crankpin, and there is sufficient clearance so that the 
piston may be dropped and taken out of the cylinder. 
This provision has been made m> that in the event of 
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need a piston and connecting rod may be taken out 
without removing the cylinder unit from the crank 
case, the large inspection openings and the removable 
lower section affording ample space and good light, so 
that work can be quickly done. The statement is 
made that a piston can be removed and the base of the 
engine case and the inspection plates replaced in ap- 
proximately 40 minutes. Should a connecting rod 
bearing be burned while on the road, or some other 
accident happen that would entail removal of a piston, 
further damage could be averted by immediate work 
and the engine operated with three cylinders, for in- 
stance. 

Crankshaft Is Very Heavy. 

The crankshaft is a special alloy steel drop forging 
that is carefully machined, hardened and ground to 
size, having unusually heavy webs, and being of pro- 
portions sufficiently large for a motor of 60 horse- 
power. The main bearings are three inches diameter 
and the crankpins are 2J4 inches diameter, insuring 
against wear or springing, and, of course, greater en- 
durance for the main bearings. The camshaft is a 
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steel drop forging with the cams and the worm by 
which the oil pump is driven integral. The shaft is 
carried in three bearings that are larger than the cams, 
so that the shaft may be withdrawn from the forward 
end of the crank case, after the cover of the timing 
gears has been removed, through the bearings with- 
out disturbing them. The cams have half-inch faces 
and are hardened to afford long endurance. 

The connecting rods are exceptionally long, from 
centre to centre of the crankpin and the wristpin being 
I2y> inches, this length giving the clearance for re- 
moving the pistons as stated and minimizing side 
pressure of the pistons on the cylinder walls. The con- 
necting rods are drop forged, of light section, and 
care is taken in balancing the motor to have all rods 
in any one engine of the same weight. The wristpins 
are hardened steel and are clamped into the ends of 
the connecting rods by locking bolts. The pins oscil- 
late in large bosses in the pistons, the bearing surfaces 
being of unusual proportions. 

The motor has three timing gears of bevel type, 
one on the crankshaft, one on the camshaft, and a third 



that drives both the water pump and the magneto 
through a spiral gear on a cross shaft ahead of the for- 
ward cylinder. These gears are cut at a 45-degree 
angle and are practically noiseless, while they can be 
very readily removed. The cross shaft is centred in 
the housing of the gears and the driving shafts of the 
water pump and the magneto are coupled by leather 
universals that compensate for any variation in align- 
ment. The water pump is at the right side and the 
magneto at the left side of the motor. The valve 
mechanism is conventional in type, the valves being 
completely enclosed and protected against abrasion. 
The Cooling System. 
The motor is cooled by a circulation of water 
through the large water spaces of the cylinders and a 
radiator of the honeycomb type. The water outlets 
on top of the cylinder units are castings of ample pro- 
portions, designed to draw an equal volume of water 
from each cylinder. The water inlet manifold is cast 
in combination with the intake manifold of the car- 
buretor and is fitted against the two cylinder units, 
this design minimizing the piping and water jacketing 

the intake so as to maintain a 
higher temperature and better 
volatizing the fuel as it passes 
from the carburetor to the cyl- 
inders. The water pump is a 
centrifugal type constructed of 
steel, bronze and cast iron. The 
impeller is balanced so that 
there is equal flow of water di- 
rected upon it and the wear is 
equalized. Radiation is insured 
by a large fan driven by a flat 
belt from a pulley on an exten- 
sion of the camshaft. The fan is 
mounted on roller bearings and 
is adjustable by an eccentric. 
The lubricating system of the motor is a combina- 
tion of the force feed and constant level splash sys- 
tems. The lubrication of the connecting rods, wrist- 
pins, pistons and cylinder walls, cams and tappets is 
by splash, but the three main bearings and the timing 
gears are flooded with oil under pressure. The lower 
section of the crank case contains the main oil reser- 
voir and a pump that is driven by a spiral gear on the 
camshaft. The oil is drawn from the reservoir through 
a strainer and forced through a tube to an auxiliary 
reservoir mounted on the left side of the forward cyl- 
inder. The pump is a unit that can be removed with 
the bottom half of the crank case and is easily accessi- 
ble through the inspection openings in the case. From 
the auxiliary reservoir the oil is forced through a filter 
and tube to the timing gears and the three main bear- 
ings, overflowing from these to the base of the crank 
chamber, where it collects in the troughs under the 
crank throws and is distributed by the sweep of the big 
ends of the connecting rods. The oil is constantly cir- 
culated, is perfectly filtered, and the contents of the 
auxiliary reservoir are heated sufficiently to have good 
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viscosity when the motor is in operation. The ducts 
for the circulation of the oil are cast integral with the 
crank case sections and cylinders, this affording a con- 
struction that is especially enduring and satisfactory. 

The exhaust manifold is large and is "twinned" so 
that there is no possibility of back pressure. The car- 
buretor is an automatic float feed type that is stated 
to afford satisfactory mixtures in all conditions of 
operation, and to be in every way efficient and eco- 
nomical of fuel. The ignition is by a Bosch high-ten- 
sion magneto, with short cable leads, and these art- 
well protected in a fiber tube. The magneto is driven 
with a leather universal joint and it is located so that 
it is unusually accessible and convenient for examina- 
tion or work. The engine is governed by a centrifu- 
gal type of governor, which consists of two weights 
mounted inside the camshaft timing gear. As the 
speed of the motor is increased these weights are 
thrown out. and they in turn press forward a cone 
shaped member that moves a lever and operates the 
butterfly valve in the intake manifold. The governor 
is fully enclosed and is sealed, and it cannot be 
changed without the knowledge of the owner. 
Clutch and Driving System. 

The clutch is a multiple-disc dry type, composed of 
six plates faced on either side with anti-friction mate- 
rial and six steel plates. This construction has been 
used for four years and is stated to be very efficient 
and enduring. The gearset is a selective design, hav- 
ing three forward speed ratios and reverse, with large 
shafts and gears of nickel steel, heat treated, mounted 
on Timken roller bearings. From the gearset the 
driving shaft extends to a bearing mounted beneath a 
sturdy frame cross member, this sufficiently reducing 
the length to prevent "whipping", and thence with 
two universal joints to the telescopic joint with which 
it is coupled with the worm shaft in the rear axle. The 
rear axle is full floating and is the well known David 
Brown type. The housing is of steel, the large centre 
section having a cover plate on which is mounted the 
worm, gear and differential. W hen assembled the en- 
tire unit is installed or removed from the axle hous- 
ing, and after the original adjustment no further at- 
tention is necessary. The axle shafts have clutch plates 
that engage with plates in the rear wheel hubs. The 
full load is carried on the axle housing, and the shafts 
may be removed by taking off the hub caps. The axle 
housing is constructed with a very large margin of 
safety and carries the brackets for the emergency 
brake shafts. 

Frame, Springs and Other Details. 

The frame is a pressed steel channel section with 
cross members of the same material, strongly rein- 
forced with gusset plates, and the brackets of the rear 
springs are tied by tubular members that prevent 
spreading and give rigidity to the frame. It is sus- 
pended on semi-elliptic springs, the front set being 40 
inches length and 2} 2 inches width, with eight leaves, 
and the rear set 48 inches length ami three inches 
width with 11 leaves. The forward axle is an I section 



of drop forged steel of large proportions. The artil- 
lery type wooden wheels have two-inch spokes for- 
ward and 2^j-inch spokes rear, are shod with 36 by 
four-inch solid band tires forward and dual tires of the 
same size rear, and are mounted on Timken roller 
bearings. The steering gear, a worm, wheel and shaft 
construction, is placed on the left side, and is pro- 
vided with ample means of adjustment for wear. The 
wheelbases are 144 and 162 inches, with 58'/. inches 
tread. The turning radius of the short chassis is 25 
feet and of the long chassis 29 feet. The speed shift- 
ing and emergency levers are in the centre of the 
footboard and are operated by the driver's right hand. 

Both sets of brakes operate on the rear wheels, the 
service brake, actuated by a foot pedal, contracting on 
drums 16-}4 inches diameter, and the emergency brake 
shoes expanding within the drum. The speed of the 
machine is 16 miles maximum, 9.1 miles on second ra- 
tio, and 4.75 miles on low. The fuel consumption is 
rated as from nine to 10 miles to the gallon. The fuel 
tank capacity is 20 gallons. 

Much care has been taken to insure the lubrica- 
tion of the chassis and grease cups and oilers of lib- 
eral proportions are provided for all moving parts. A 
small instrument board is mounted on the last cylin- 
der of the motor that is visibile through an opening in 
the dash. This is made of metal and carries a pres- 
sure gauge for the motor lubricating system, a short- 
circuiting switch for the magneto, a carburetor adjust- 
ment (if the carburetor is to be adjusted from the 
dash) and a speedometer. The speedometer is oper- 
ated by a gear at the rear end of the gearset case, the 
shaft extending directly to the instrument board. This 
affords greater accuracy than when the shaft is driven 
from one of the front wheels. 



EDISON PROMOTES POYER. 



The Edison Storage Company, Orange. N". J., has 
made Charles E. Foyer its assistant general sales man- 
ager, in which capacity he will relieve N ice President 
and (ieneral Sales Manager W illiam (i. Bee to such an 
extent that he will devote more of his personal atten- 
tion to electric vehicles and allow him to closer co- 
operate with vehicle and other manufacturers. Mr. 
Foyer has been identified with the Kdison Company 
for four years, first as engineering assistant to Mr. 
Kdison. later as assistant advertising manager, and for 
the past two years he managed the house lighting de- 
partment, rapidly developing it from engineering ami 
commercial viewpoints. 



The Couple-Gear Freight-Wheel Company. Grand 
Rapids. Mich., has elected the following officers: W. 
C. Ilopson. president : A. J. Brown and G. F. Hummer, 
vice presidents: M. H. Hopkins, secretary-treasurer; 
directors, the officers and Alexander Dodds. F. E. 
Brown. A. B. Knowlson. M. B. Church and M. C. 
Church. 
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NEW WISCONSIN TYPE J HEAVY TRUCK MOTOR. 



TYPE J is the designation of a new size of truck 
motor that the Wisconsin Motor Manufacturing 
Company, Milwaukee, Wis., is now producing com- 
mercially, which has bore of 5.1 inches and stroke of 
iYi, with horsepower rating of 41.21 by the S. A. E. 
formula. This is a heavy duty motor and is intended 
for trucks of large size. This is the most refined en- 
gine this company has developed and it is maintained 
to have very long service life and to have extreme 
•economy of fuel and lubricant. 

The motor is a water cooled, four-cylinder, four- 
cycle vertical T head construction, with the cylinders 
cast in pairs. In general it has the usual character- 
istics of the Wisconsin engines, but extreme care has 
been taken to obtain efficient lubrication and water 
•circulation. All surfaces in frictional contact are 
large and ample margins of safety have been provided 
to insure against wear. 

The cylinders arc cast of fine gray iron with the 




New Type J WI»<-«nKln Motor, Hated nt 41.2 Horitepower «. A. 
E. and Dnlanrd for Very Heavy Truck Service. 

valve chamber, water jackets and cylinder heads in- 
tegral, the cylinder heads being reinforced by cross 
ribs. The cylinders and valve passages are entirely 
water jacketed, a drain cock at the lowest level pro- 
viding for complete draining of the jackets. The wa- 
ter inlet is directly beneath the exhaust valves. The 
inlet and exhaust valves are interchangeable. The top 
plates of the cylinders, containing the outlets, are 
bronze, the large openings insuring complete cleaning 
■of the water jackets. The castings are pickled, pol- 
ished, bored, reamed, seasoned and ground, special 
machinery being used to secure accurate and uniform 
work. Water pressure tests insure against leakage. 
The base flanges are large and reinforced by heavy 
bosses. The pistons arc of the same material as the 
cylinders and are pickled, turned and ground with a 
taper of .003 from the skirt to the head to allow for 
expansion. The wristpin bosses are webbed to obtain 
strength. Each piston has three semi-steel rings, care- 



fully ground to size to secure high compression, and 
four oil grooves, one of which in line with the wrist- 
pin carries lubricant to the bearings. The wristpin is 
hollow tool steel, hardened and ground, clamped in 
the connecting rod and oscillating in the piston bosses. 
Rods, Crank and Camshafts. 
The connecting rods are I section drop forged steel 
with extra length babbitt lined bronze bearings in the 
big ends, adjustable' with copper shims and secured 
with four bolts. The crankshaft is chrome nickel steel, 
with the flywheel flange integral, heat treated and 
ground to size. The two camshafts are 40-point car- 
bon steel forgings with the cams integral, oil tempered 
and ground, with unusually large bearings. The 
crank case is aluminum, with upper and lower sec- 
tions, the former being reinforced with webs. The 
webs carrying the main bearing extend the full depth 
of the case. The bearings are retained by through 
bolts. The bolts retaining the cylinders are provided 
with collars that hold them in place, so the cylinders 
may be removed without taking off the lower section 
of the crank case. The timing gears are enclosed in 
an oil-tight compartment at the forward end of the 
case, and by removing the cover the camshafts can 
be removed. The lower half of the case is the oil 
reservoir. 

The valve tappets are large diameter, of tool steel, 
of the yoke and roller type, fitted with adjusting 
screws and operating in phosphor bronze bushings 
that are retained by studs and lock washers. The 
valves are tungsten steel, are interchangeable, with 
springs retained by bevelled split bushings. The stems 
operate in very long cast iron guides that are milled 
in the centre, eliminating excess friction. The valve 
stems and tappets are enclosed in aluminum hous- 
ings that are easily removable. The timing gears have 
J s-inch face and are lubricated by a duct through the 
idler shaft and an oil pocket. The gears are steel, 
semi-steel and cast iron and arc secured to the shafts 
by Woodruff keys and taper pins. 

Lubrication and Cooling. 

Lubrication is by a gear driven pump on the out- 
side of the lower section of the crank case and operated 
by spiral gears from the camshaft. The oil is forced 
to a main duct cast integral with the crank case and 
thence distributed by ducts in the web to the main 
bearings, and then carried through the hollow crank- 
shaft to the connecting rod bearings. The excess oil 
thrown off by the connecting rods lubricates the cams, 
camshafts, valve tappets, piston and cylinder walls. A 
ball and float gauge indicate the level of the lubri- 
cant in the reserv oir. The water circulation is by a 
bronze water pump through inlet and outlet manifolds 
that are solid castings, held by studs and split wash- 
ers. The ball bearing fan is mounted on an adjust- 
able bracket and is driven by a flat belt from a pulley 
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on the pump shaft. The fan is a one-piece steel stamp- 
ing with a spicier and hub of pressed steel. The pump 
and magneto shafts are fitted with Oldham couplings 
and the magneto is mounted on a bracket that will 
take any make of magneto. 

The bearings other than the main and connecting 
rod bushings are phosphor bronze, are large and have 
oil grooves and oil pockets to insure lubrication. All 
bearings are broached and scraped to fit. The priming 
cocks are bronze and are fitted into the valve covers. 
All bolts and nuts are S. A. E. standards and the 
larger nuts are castellated and secured with cotter 
pins. Extreme care is taken to secure complete lubri- 
cation. After the motor is assembled it is run on a 
belt and put on a test block, run on its own power 
and tested carefully idle, and is tested as to power and 
efficiency by a hydraulic testing machine. The motor 
may be fitted with a Pierce governor. The supporting 
arms are cast integral with the crank case and are 
either 17)4 inches by three inches for sub-frame or 27 
by five inches for main frame mounting. 



INTERURBAN MOTOR ROAD. 



LOW BODIES FOR TRUCKS. 



Hoagland-Thayer, Inc., Newark, X. J., are manu- 
facturing electric industrial trucks, which are featured 
by four-wheel steer, front wheel drive and extreme low 
bodies. The vehicles are made in three types. A and 
C are standard platform, B is the regulation baggage 
form, and D has a dropped frame and small rear 
wheels, permitting a low floor. 

These trucks are all of two-ton capacity, have a 
speed of seven to eight miles an hour light, and from 
five to six loaded. One of the platform types and the 
baggage truck have double-end control, the others be- 
ing driven from one end only. The motors on types 
A and C are 1 j4-horsepower, and those on the other 
types 1-H- A special feature is the use of high-grade 
anti-friction bearings at 20 different points on each 
vehicle. 



TRUCK FACILITATES SHIPPING. 



The Booth-Kellcy Lumber Company, which oper- 
ates a mill at Springfield, Ore., but which, in order to 
secure a satisfactory freight rate, must ship from 
Eugene, has put in service a three-ton Packard truck, 
especially built for handling lumber, being loaded and 
unloaded by machinery and without the driver leaving 
his scat. A round trip can be made every hour, on 
which schedule an approximate total of 35.000 feet of 
lumber a day can be delivered. 



Illinoisians Project Route for Exclusive 
Traffic 60 Miles Long. 



A novel and yet seemingly entirely feasible pro- 
ject to create an exclusive route for the operation of 
motor vehicles between Quincy and Baylis, 111., 60' 
miles apart, has been proposed by Dr. G. A. Lierle of 
Burton, 111., who has interested the citizens of a num- 
ber of communities, who have given it such support 
that a very careful investigation will be made. 

Quincy is a city of more than 40,000 and is of con- 
siderable commercial importance, and the means of 
communication between that city and Baylis are in- 
sufficient and unsatisfactory. Dr. Lierle has proposed 
that a company be formed that will construct what 
will in effect be a private road between Quincy and 
Baylis, which shall have two cement-surfaced paths, 
with connections at frequent intervals at which vehi- 
cles could cross from the one path to the other. 

The proposition comprehends the use of the road 
by vehicles owned by the company, which will oper- 
ate both passenger and freight services, making regu- 
lar trips as frequently as patronage shall demand be- 
tween the terminals and all of the intervening points. 
The belief is that a 20-foot right of way would be suf- 
ficient, and that because of the use of motor vehicles 
minimum grading would be required. 

The cost of acquiring the right of way, building 
the concrete paths and general construction work has 
been estimated at $3000 a mile, and on this road the 
projectors believe that there would be minimum oper- 
ating cost and fast time could be made. Having ex- 
clusive right on the road, there would be no interrup- 
tion of traffic, the schedules could be maintained, and 
service could be adapted that would best convenience 
the people of all the communities. The projected 
route is through a highly developed farming country 
and estimates made of the possibilities from such a 
project have greatly interested the people. 

Plans have been made to survey the route as earlv 
as the weather shall permit, and when the cost has 
been approximated the proposition will be placed be- 
fore the people of the different communities, the ex- 
pectation being that business men will give it liberal 
support. The statement is made that such a road 
would cost from 25 to 33 per cent, of an interurban 
railroad, that the operating expense would be com- 
paratively small, and the people would have a service 
they could absolutely control. 



SPLITDORF'S LONDON CHANGE. 



Motor trucks and other shipments intended for the 
belligerent nations are accumulating on the piers of 
>'»-• Atlantic steamship companies, which have been 
The Splitdorf Electrical Company. Newark. N. J., forced to suspend some of their sailings. The wharves 
is removing its London, England, office to 162 Great along the Hudson, on the Tcrsey side, especiallv, are 
Portland street, West. in a congested condition. 
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MOTOR TRANSPORTS IN THE EUROPEAN WAR. 

Comparisons of the Different National Plans for Obtaining Equipment for the Army Service 

and the Types Proven to Have Greatest Utility. 



PRACTICALLY the only motor truck information 
obtained in Europe relates to operation of trucks 
in warfare. This, of course, is only natural, as the 
whole of Europe is concerned in the war in one way 
or another. The statement that this is a motor trans- 
port war is made on every hand, and Horace Wyatt in 
his "Motor Transports in War*', published by Hodder 
& Stoughton, London, England, has compiled an in- 
teresting group of facts that will give the motorists of 
neutral governments an excellent insight to conditions 
that really exist. 

The book makes an interesting survey of the uses 
of the motor vehicle itself, especially the heavier types. 
The special qualities from a military point of view 
are examined, and an account is given of the work ac- 
complished with mechanical transports at recent army 
manoeuvres, both in England and on the continent. 
The value <>f the motor vehicle for ambulance purposes 
is treated at some length, and a statement is made of 
the requirements for machines designed to carry the 
sick or wounded, whose physical sufferings may be 
aggravated by the use of the wrong types or by faulty 
equipment. 

Mr. Wyatt cites experiences with motor transports 
in the Turco-Italian war in Tripoli and the Balkan 
campaigns, as reported by eye witnesses, and deduces 
several interesting lessons. In regard to the trans- 
port of ammunition and artillery, a tribute is paid to 
the successful efforts of Britain's French allies, "who 
have for this special purpose given much encourage- 
ment to the development of internal combustion trac- 
tors driving all four wheels". Armored autocars also 
come in for a careful analysis, and the points brought 
out are well illustrated by original photographs and 
drawings. 

In considering the British subsidy type the import- 
ance of a uniform system of control is emphasized. As 
a testimonial to the excellence of the war department's 
requirements, the fact is quoted that one leading Brit- 
ish maker of heavy motor trucks has adopted the war 
office system of control as a standard for all vehicles, 
whether of the subsidy type or not. The question of 
final drive is also considered, and on this point Mr. 
Wyatt says : "At a rather later date it may be worth 
while to consider whether experience has not demon- 
strated the possibility of combining with a full sub- 
sidy scheme a modified scheme insisting only on ve- 
hicles of the right load capacity, and the adoption of 
all details of the standard control. In this way a very 
fairly adequate reserve would be brought into being 
without any considerable trouble". 

It is pointed out that so far as continental schemes 



have been concerned, that these have had, to a large 
extent, to depend upon their financial clauses for the 
provision of efficient mechanical transport. Without 
particularizing, it is stated that in several, if not all 
cases, these schemes have proven inadequate, a fact 
that throws into relief the extent to which British 
military authorities have been served by the enterprise 
of commercial users in England. The German scheme, 
which was inaugurated in 1908, was introduced with 
the statement that it was "A scheme for popularizing 
the use of mechanical transport". Commenting on 
this, Mr. Wyatt says : "In other words, a scheme 
for persuading business houses to adopt a species of 
transport which, without government aid, would rep- 
resent an uneconomical and consequently undesirable 
feature of an industrial concern". 

In contradiction to the British three-ton and 30- 
cwt. types, the German government decided in favor 
of heavy motor trucks capable of carrying four tons 
and hauling an additional two tons on a trailer, which 
necessitated the high subsidy of approximately $2250, 
spread over a period of five years. The latter part of 
the book deals with the advantages of subvention 
schemes and the importance of standardization and 
equipment, although by no means overlooking the 
limitations of the British scheme. Due account is 
taken of the fortunate position occupied by England in 
the wonderful development of motor transport in com- 
mercial circles, and especially of the influence of Lon- 
don on the movement. In this respect the author 
points out the great disadvantages under which con- 
tinental countries have labored owing to the restricted 
use of heavy motors in civilian circles. 

The closing chapter of "Motor Transports in War" 
pays a tribute to the work done by the chief motoring 
organizations in England, in the provision of lists of 
vehicles suitable for military work, and to these bodies 
the war department is certainly indebted, to a great 
extent, for the promptness with which the needs of 
several departments of the public service were met. 
Mr. Wyatt has made a thorough study of the question 
of military transport, contributing a special paper on 
the subject to the Imperial Motor Transport Confer- 
ence held in London in 1913. In his capacity of hon- 
orary secretary of the Imperial Motor Transport 
Council and consulting editor of Motor Traction, he 
is in a unique position to present, as he has done in 
his latest work, an authoritative survey of the work of 
the motor truck under war conditions. The book is 
well worth the perusal of every American motorist, 
presenting, as it does, each phase of the use of motor 
transports in the European war. 
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OUTPUT OF TRINIDAD OIL FIELDS. 



John Cadman, D. Sc., M. Inst. C. E., in a paper 
ead before the Institution of Petroleum Technolo- 
gists. I-< uidon, England, recently, told of the fuel with- 
it the Rritish empire. Mr. Cadman's paper was en- 
it le<l "The Development of the Trinidad Oil Fields", 
and he told of the work that had been done on this 
island, and all that remained to be done before the pos- 
sibilities can be accurately assessed. The zones which 
have s<> far been examined lie in the southern area, 
■while indications point to the presence of oil north of 
the central range and elsewhere. The history of the 
development of the fields to the present time was 
given by Mr. Cadman in the following: 

Imperial Feet No .of 

Year Kallons output drilled wells 

1902 1,015 1 

1903 2,666 3 

1904 1,904 2 

1905 .... 

1906 2.229 2 

1907 2.837 4 

190S 5.90(1 3,758 4 

1909 2.000.000 5,927 6 

1910 5,000.000 7.321 7 

1911 9,985,740 14.485 14 

1912 15.288,162 40.418 46 

1913 17.626,563 42.552 44 

1914 22.523,660 41,933 41 

Total 72,430,025 167,044 174 

From 1902 to 1907 Mr. Cadman stated that it was 
impossible to secure production figures, as up to 1908 
all the oil obtained was used under boilers in the field. 
He pointed out that there has been a material increase 
in production during the past three years and, al- 
though the figures are not available for the current 
year, it seems probable that the output will be double 
that of 1914. Up to the present time about half of the 
wells bored have failed to produce, while many that 
have yielded oil have temporarily ceased to yield 
because of "sanding up". This cause of diminished 
production is one of the greatest obstacles met with 
in working the Trinidad oil fields. The "sanding up" 
is caused by the occurrence of oil sand under other ma- 
terial of similarly unstable characteristics, accom- 
panied by gas under excessive pressure. In some 
cases the gas has interfered with work so much as to 
make it impossible to keep wells under control. In 
many cases, says Mr. Cadman, the gas has seriously 
handicapped operations by choking the pipes with 
sand. It is only after two or three months that the 
volume of oil from a new well steadies down, and 
"sanding up" can be avoided. 

There are many other difficulties in connection 
with the industry in Trinidad, including transporta- 
tion and the prevention of malaria. As to the latter, 
considerable progress has been made, while in the case 
of the former the making of tracks and roads so that 
machinery can be conveyed to the drilling sites is no 
easy matter. This work is limited to the dry season, 
and consequently the progress is extremely slow. It is 
pointed out that one of the reasons which makes the 
development of the Trinidad fields extremely import- 
ant to motor users is the high percentage of petro- 



leum spirit obtained from the oils from many of the 
wells. Oil obtained from the lower sands is found to 
have a specific gravity of .810, and to contain 40 per 
cent, of petroleum spirit. Comparatively little has 
been done as yet in the way of developing refineries 
in the colony. This has been due to the comparatively 
small production, but as greater output is now as- 
sured considerable progress in refining may be antici- 
pated. 

Little has been done to obtain rights to construct 
or to promote construction of pipe lines for the con- 
veyance of oil from the wells to the shipping ports or 
markets though legislative authority can be now as- 
sured. Mr. Cadman sums up by saying that much 
good work has been accomplished, many difficulties 
have been overcome, many new problems have been 
solved and the potential value of Trinidad as a source 
of petroleum has been unquestionably demonstrated. 



BUSINESS BOOMING IN SCOTLAND. 



All branches of industry in Scotland are working 
at full time. This is especially true of the motor man- 
ufacturers, and from the latest reports the automobile 
and truck concerns are running at their capacity. Ow- 
ing to the British war office demands the commercial 
car makers have been unable to fill the orders on hand, 
even by working day and night, and from all indica- 
tions there will be no let up in these orders for some 
time to come. 

Owing to this difficulty, a large firm handling sup- 
plies and making a specialty of repair work, is arrang- 
ing to place on the market in the very near future a 
type of utility wagon which its experience has shown 
to be in large demand. This machine, which will have 
a load capacity of three to 3yi tons, will be driven by 
a 32-horsepower, four-cylinder engine. Power is 
transmitted through an ordinary leather faced cone 
clutch to a gear box, giving four speeds forward and 
reverse. The rear axle is of nickel steel, and the driv- 
ing chain tension is variable within limits by means 
of strong tubular adjustable radius rods. The radia- 
tor is of special design, with bowed front, and the bon- 
net is inclined, giving the front of the machine a neat 
appearance. 



RUSSIA DEPOSITS $40,000,000. 



The Russian government has placed a large num- 
ber of orders for motor trucks with British manufac- 
turers, and a majority of the English plants are work- 
ing day and night to fill these and orders from their 
own government. Russia has deposited $40,000,000 
in gold with the Bank of England, and in considera- 
tion of this the British government arranged to dis- 
count under government guarantee Russian treasury 
bills to the further amount of $60,000,000. By this 
plan the funds of the Russian nation in England are, 
or were, equivalent to $100,000,000. 
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BIG PRIZES FOR BEST MOTOR AMBULANCE BODY. 



INTERNATIONAL recognition, and a reward of 
£1000 will he won by the person who shall de- 
sign a field motor ambulance body that will be best 
adapted for installation on differing chassis and for 
use in army service. Impelled by purely humanitarian 
interest, the Wellcome Bureau of Scientific Research, 
which was founded by Henry S. Wellcome, an emi- 
nent English citizen, has placed a fund of £2000 at 
the disposal of a committee designated as the Ambu- 
lance Construction Commission to stimulate the crea- 
tion of one or more designs for ambulance bodies, and 
this organization has announced that it has offered this 
sum in three prizes to designers throughout the world 
who care to engage in this competition. 

The statement is made that Mr. Wellcome, be- 
cause the present European conflict is the first war 
in which motor ambulances have been extensively 
used, and the machines now in service have been 
largely extemporized, desires to concentrate the en- 
deavors of practical minds to developing equipment 
that will be more practical and better adapted to con- 
serving life on battlefields. 

The reason for stimulating competition in body de- 
signs rather than a complete vehicle is that only in 
the event of war will field ambulances be needed in 
large numbers, and as chassis of differing types will 
be available, the real need is a standardized type 
which can be quickly constructed and installed on 
chassis of approved dimensions. \V r ith a satisfactory 
design nations could in an emergency soon provide a 
sufficient number of ambulances to afford comfortable 
transportation from fields of battle to hospitals. One 
special form of chassis would limit the construction 
of machines, and retard suitably equipping an army 
with ambulances, but chassis on which a perfected 
body could be installed could be collected in a very 
brief period. There is a belief that in addition to one 
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or more bodies of special excellence ideas may be se- 
cured that can be incorporated into a single type that 
may be approved by the commission. 

The Ambulance Construction Commission lias been 
appointed to collect, judge and report upon plans, de- 
signs and ideas that may be submitted to it. and its 
functions have been made international in character, 
so that it may obtain information from all sources and 
give to the entire world the benefit of the data it >hall 
obtain. 

This commission is headed by Sir Frederick 
Treves, a surgeon of world-wide repute, who repre- 
sents the British Red Cross Society, and associated 
with him are the director-general of the medical de- 
partment of the royal navy, the quartermaster-general 
to the forces and the acting director-general of the 
army medical service, representing the British war of- 
fice; Sir Claude Macdonald and Sir John Furley, rep- 
resenting the St. John Ambulance Association, and 
other men prominent in civil and professional life, the 
commission consisting of 11 in all. 

The commission has decided that it will offer 
prizes of £1000, £500 and £300 for the best designs 
for bodies for and improvements in motor field am- 
bulances and the remaining £200 of the award will be 
distributed in smaller sums at the discretion of the 
commission. The first, second and third prizes are 
for a complete design, but the commission reserves 
the right to award the whole or any part of the £200 
unspecified for details, such as ingenious spring sus- 
pension, method of storing arms or equipment, light- 
ing, means for self-haulage, etc., or an invention that 
can be applied to any chassis. 

The statement is made relative to the ultimate ob- 
ject of the commission, that since it is desired to im- 
prove the existing types of ambulance bodies, and to 
produce, if possible, a standard pattern body of perfect 

design which shall fit stand- 
ard chassis, all designs submit- 
ted by competitors shall be- 
come the property of the com- 
mission. Apart from the prizes 
there shall be no payment 
made for designs, which the 
commission may, if it approves 
of them, publish in a form 
that may be determined later 
on. These designs can then be 
used for the cause of humanity. 
Arrangements will be made 
which will insure tests by the 
government and existing am- 
bulance associations to utilize 
any idea upon which the com- 
mission may report favorably, 
and it is Mr. Wellcome's inten- 
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eventually to publish in a suitable illustrated form, 
er the auspices of the Wellcome Bureau of Scien- 

Kesearch, such material and information as the 
imission may deem worthy of preservation as a 
nanent record. 

The conditions for this competition are : 

A) Relating to construction. 

— The body must carry, in comfort and safety, four wound- 
>ing on stretchers of the British army regulation pattern 
vas, six feet: poles, seven feet nine Inches: width, one foot 
mhos; height, six inches: weight, 30 pounds), or eight 
nded sitting, or two lying and four sitting, in addition to 
driver and orderly attendant. 

— The patients must be sheltered from weather and sun, 
due regard to ventilation. The driver and orderly must 
rovided with adequate shelter. 

— The vehicle must be capable of being loaded from the 
nd level by four or fewer bearers. 

— Every patient must be accessible for attendance from 
side without being shifted from his position. 

— There must be a vertical space of not less than two feet 
•een the upper and lower tier of patients. 

— There must be sufficient windows to ensure ample light 
ay. and means of lighting the Interior by night. 

— There must be means for the orderly, on the box or else- 
re, to see every patient during running. 

— There must be means of carrying the arms and equlp- 
t of the patients, some dressings, water and small quan- 
s of hot liquid In the vehicle. 

— A vertical line through the centre of gravity of the body 
t fall between the axles, whether the body Is laden or 
ty. The centre of gravity of the body must be kept as 
as possible. 

u — The body must be kept as light as possible compatible 
adequate strength. 

1 — The materials of construction should be as non-lnflam- 
le as practicable. Competitors may be called upon to sub- 
samples of construction. 

2 — The body must be of such a design that It shall fit a 
sis. the essential dimensions of which are shown in the ac- 
l>anying drawing. 

3 — In making the award the cost of construction of the 
will be taken into consideration. 

B) Any number of different designs may be submitted by 
one competitor. 

C) Designs may be submitted on any date up to and ln- 
ing June 30, 1915. No designs received after that date will 
onsidered. 

[>) All designs will become the property of the commis- 
. which will take steps to protect the patents. 

The suggestion is made that competitors should 
ster the packages containing designs submitted. 
;tter of acknowledgment will be sent on receipt of 
i competing design. If this letter is not received 
r tlie lapse of a reasonable time, competitors should 
miunicate with the secretary, who can be ad- 
^sed, as can the commission, at 10, Henrietta 
•et. Cavendish square, London, \\\, England. 
I'he accompanying drawing and the foregoing con- 
ons make clear that the commission is desirous 01 
lining standards designs that can be installed on 
ering chassis, the dimensions being: Inside 
{til of 98 inches, height of 69 inches, minimum 
,th of body at seat line 66 inches, and maximum 
th of body outside of 72 inches; this to be fitted on 
liassis having a minimum of 42 and a maximum of 
inches between the dash and the back of the 
rer's seat, and 60 inches between the back of the 
rer's seat and the centre of the rear axle, this al- 
ing 38 inches of the rear of the body back of the 
tre of the rear axle. The maximum distance be- 
en the rear springs is 32 inches, and the maximum 
id is 54 inches. 

The interest in this competition ought to be very 
■ad, and there is reason to believe that numerous 
U'ri^an body designers will enter into it, quite as 
r| from the humanitarian aspect of the proposition 

\ 



as from hope of benefiting through the award of 
prizes. In this connection emphasis should be made 
of the fact that American body designers have mani- 
fested remarkable genius, and developed types that 
have been found extremely efficient and serviceable. 
The practicality of construction and equipment, 
rather than elegance and finish, will probably be de- 
termining factors with the commission, for hard and 
constant service, quite different from ordinary use, is 
a certain result of military operations. Designers de- 
siring additional information relative to the competi- 
tion can obtain it from the commission at the address 
stated. 



GOODYEAR S-V TRUCK TIRES. 



The development of the S-V truck tire by the 
Goodyear Tire and Rubber Company is stated to have 
required eight years of research and experiment, and 
the design now marketed is believed by the company 
to be the best of the kind that has ever been produced 
for service. 

Statement is made by C. \V. Martin, Jr.. manager 
of the motor truck sales department, that in the ex- 
perimental work 29 different types were built and test- 
ed, an idea of the task being gained from the fact that 
no less than 74 structures of one type were tried be- 
fore the precise determination desired was obtained. 
The S-V tires were decided on as best meeting the re-> 
quirements for heavy service, and these have been 
tried for a year and a half, there now being 2100 in use 
in different sections of the country. 

The S-V tire is pressed on the rim. has absolute 
security, is interchangeable, there are no rights and 
lefts, and it cannot be installed wrong. It weighs less 
than other tires and is maintained to afford extreme 
mileage. 



REPUBLIC INCREASES CAPITAL. 



The stockholders of the Republic Motor Truck 
Company, Alma. Mich., maker of the Republic trucks, 
have increased the capital of the concern from $50,000 
to $250,000. and practically all of this has been sub- 
scribed by citizens of Alma, who provided nearly all 
of the capital when the company was originally or- 
ganized. The concern has gained consistently in 
business and the plant is now producing an average 
of 12 machines a day. The officials hope to increase 
this output considerably. 



The Kelly-Springfield Tire Company has appoint- 
ed Maurice L. Switzer advertising manager, and he is 
attached to the general offices of the company at 229 
West 57th street, New York. X. Y. 



The Kansas City. Mo.. Motor Car Dealers' Asso- 
ciation has elected as president I'stel Scott, manager 
of the branch of the General Motors Truck Company 
in that city. 
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MOTORIZING NEW YORK'S FIRE DEPARTMENT. 



Plan to Convert Steam Pumps by the Use of Tractors and Have Other Equipment Motor 
Driven— Change Will Be Half Complete by End of 1 9 1 5. 



THE policy of Robert Adamson, tire 'commissioner 
of New York City, one of the most progressive 
city department heads in this country, for completely 
motorizing the New York fire department is being 
consistently carried out. When a writer for one of 
the New York leading daily papers, Mr. Adamson ad- 
vocated motor equipment for all city departments, and 
later as secretary for Mayor Gaynor, he was largely in- 
strumental in influencing the Board of Estimate and 
Apportionment in making liberal allowances for this 
work. He was appointed fire commissioner by Mayor 
Mitchell. 

Commissioner Adamson states that if the board 
grants his request for $308,000 for the conversion of 
horse-drawn fire apparatus to motor driven, and fur 
the purchase of motor apparatus, by the end of 1917 
no horses will be in use in the fire department of New 
York City. At the present time the department has 
227 motor apparatuses, classified as follows: 

Gasoline propelled steam tire engines 51 

Gasoline propelled pumping engines 2 

Electrically propelled steam Are engine 1 

Gasoline propelled high-pressure hose wagons 24 

Gasoline propelled regulation hose wagons S 

Gasoline propelled combination chemical and hose wagons 33 

Gasoline propelled boat tender 1 

Gas-electric propelled hook and ladder trucks 4 

Gasoline propelled hook and ladder trucks 39 

Gas-electric propelled water towers 3 

Gasoline propelled water towers 2 

Total automobiles 3!» 

Total delivery trucks 20 

Total 227 

In addition to these 227 motor apparatuses, there 
are 445 horse-drawn units. The department has con- 
tracted for 23 pieces of motor apparatus, and beside 
these 92 automobile units will be ordered this year. 
By the end of 1915 Commissioner Adamson will have 
a total of 342 motor apparatuses under his control. Re- 
garding the situation in New York City, the commis- 
sioner says: "Perhaps nothing so forcibly illustrates 
our views regarding motorized traffic — for both econ- 
omy and efficiency — as this one statement, and if one 
will but review the transition that has been in progress 
during the past four years I think he will realize that 
it is the result of no sudden fad on our part, but 
through careful observation of practical experience. As 
compared with horse-drawn apparatus, motor appa- 
ratus is so much superior that it would be difficult to 
tell in just so many words the many ways in which it 
has proven its advantages. Perhaps the greatest 
benefit of motor apparatus is in answering second or 
greater alarms. 

"For each succeeding alarm after the first an ap- 
paratus comes from a further distance. What are 
known as second alarm companies travel from three- 
quarters of a mile to a mile. Third alarm companies 



travel from a mile to a mile and a half, and sometimes 
two. Fourth alarm companies travel from two to four 
miles, whereas on special alarms it is possible and has 
occurred that horses have travelled from eight to 10 
miles. This occurred on at least two occasions when 
there were large fires at Coney Island. The weight of 
a three-horse engine is about 11,000 pounds, and of a 
three-horse hook and ladder truck from 14,000 to 17,- 
000 pounds with men and equipment. Fire horses can 
cover the first half mile in from iy 2 to three minutes. 
Thereafter their speed lessens perceptibly on account 
of the great weight. The horse-drawn company — re- 
sponding to a third alarm fire — would be from 12 to 15 
minutes in covering the distance between the company 
quarters and a fire, and a fourth alarm company from 
25 minutes to an hour. 

"Motor apparatus does not become tired and main- 
tains the rate of speed. The specification require- 
ments of the New York fire department call for a con- 
sistent speed for a half hour at the rate of 25 miles an 
hour. This would mean that it would be able to get 
to a second alarm fire in about four minutes and to a 
third or greater alarm fire in about five to 10 minutes, 
or at the same rate. In this quick response there is 
another very notable feature that is not understood by 
outsiders. That is, that the headway made by a fire 
between the arrival of companies on various alarms 
would be greatly decreased. For instance, assuming 
that horse-drawn apparatus is in use, the second alarm 
companies might be so long responding, and the fire 
gain such proportions that a third, and perhaps a 
fourth, alarm would be necessary, while with motor 
apparatus the second alarm companies would arrive 
so quickly that a third and fourth alarm would be un- 
necessary. 

"The cost of maintenance and operation is another 
factor which very strongly favors motors. The ex- 
pense of upkeep, feed, horseshoeing, etc., averages 
yearly $900 for a three-horse apparatus. The cost of 
upkeep, maintenance, etc., for the gasoline tractor is 
about $420 a year ; thus there is a saving of $480 a year 
on one unit. The life of the tractor is 20 years, but no 
horse can endure the work of fire department service 
more than seven years, so that a fire engine will wear 
out at least nine horses while another engine is wear- 
ing out one tractor. We estimate that $485.40 a year 
is saved on every change of engine from horse to au- 
tomobile motive power. The annual saving on a hook 
and ladder truck is $414.60. and on an engine tender 
$266.15. The wise policy of adopting tractors as mo- 
tor power instead of buying all new equipment, re- 
sults in a saving to the city in each instance of ^bout 
$5000. An ordinary 700-gallon gasoline propeller and 
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gasoline pumping engine costs about $8500. If this 
class of apparatus was adopted entirely the present 
steam engines, all of which are in first-class condition 
and have a service life of from 20 to 30 years with or- 
dinary repairs from time to time, would have to go to 
the scrap heap. 

"The efficiency of steam pumping engines over gas- 
oline propelled is indisputable. The problem of retain- 
ing the best feature of the pumping engine and at the 
same time abolishing the use of the horse for motor 
power has been solved by the use of tractors costing 
about $3000. These are coupled to the steam pumping 
engines by removing the front running gears. This 
converted equipment also meets and solves one of the 
serious conditions developed with the gasoline pro- 
pelled and pumping engine, that of thawing frozen hy- 
drants. All steam engines in the New York fire de- 
partment carry a length of thaw hose. When a hy- 
drant is found frozen the thaw hose is attached to the 
engine's steam exhaust and the free end run into the 
hydrant, with which within five minutes from 20 to 25 
inches of ice can be thawed. Of course, this cannot 
be done with gasoline engines. 

"Probably one of the most striking economies rep- 
resented in motorized apparatus, especially with land 
values steadily advancing, is the economy and adapt- 
ability of space through the use of motors in place of 
horses. With horse equipment double companies re- 
quire a house 40 by 50 feet wide, and a 25-foot house 
is required for a single company. This width is nec- 
essary because stalls are arranged along the wall on 
each side, taking up about 11 feet of space. With 
motor units the apparatus of a double company can 
easily be put in quarters 25 feet wide. 

"All these are practical considerations of vital im- 
jxtrtance. Experience has pointed to the truth, and 
today we are fully convinced that motors are the hope 
of the future. The horse has served faithfully and 
well, but in an age of efficiency, sentiment must step 
aside for progress. The expenditure of this appropria- 
tion, if granted us, will undoubtedly place New York 
City in the first rank with other municipalities as hav- 
ing its fire department equipped with the latest type 
of motor driven apparatus". 

Commissioner Adamson has prepared a statement 
of the cost of maintenance and operation of motor 
propelled and of horse-drawn apparatus, which fol- 
lows : 

MOTOR IZKD KMGIXK. 

Tractor cost, $3600; life, 20 years. 

YKARLY IPKEBP COST. 

Depreciation $180. oo 

200 gallons gasoline 22.oo 

50 gallons lubricating oil 12.H0 

Repairs 200.00 

Total $414.60 

HORSE DRAWN ENGINE. 

Horse's cost, $350 each: life, seven years. 

YEARLY I I'KRKP COST. 

Depreciation <jf three horses at $50 each $150.00 

Forage, veterinary services, shoeing, stable equipment. 

harness. e»c, for horses at $250 each 750.00 

Total $900.00 

Saving per y<'.-{Smon one engine $485.40 

4 



MOTORIZED HOOK A\U LADDKK TRUCK. 

Tractor cost. $3600; life, 20 years. 

YKARLY tPKK.KI' COST. 

Depreciation $180.00 

200 gallons gasoline 22.00 

.1o gallons lubricating oil 12.60 

Repairs 200.00 

Total $414.60 

HORSK DRAWS HOOK AND LADDER TRUCK. 

Horse's cost, $250 each; life, seven years. 

YKARLY ll'KKKI' COST. 

Depreciation of three horses at $50 each $150.00 

Forage, veterinary services, etc., as above 750.00 

Total $900.00 

Saving per year on one truck $485.40 

MOTORIZED TENDER. 
Tender cost, $3985; life, 20 years. 

YKARLY ll'KKKI" COST. 

Depreciation $199.25 

200 gallons gasoline 22.00 

no gallons lubricating oil 12.60 

Itepairs 100.00 

Total $333.85 

HORSK DRAWN TENDER. 

Horse's cost. $350 each; life, seven years. 

YEARLY UPKEEP COST. 

Depreciation of two horses at $50 each $100.00 

Forage, veterinary services, etc 500.00 

Total $600.00 

Saving per year on one tender $266.15 



CHASE TRUCK USED BY SYRACUSE. 



A novel type of automobile garbage collection has 
been instituted at Syracuse, N. Y.. by which the city 
lias eliminated the nuisance of open wagons scatter- 
ing garbage through the streets. Two Chase trucks, 
made by the Chase Motor Truck Company, Syracuse, 
X. Y., are used for this service. These are three-ton 
capacity and carry 108 cans, which weigh when filled 
about 100 pounds. But as the cans are not always full 
the average load is about 3]/> tons. Each truck has a 
crew of six men. two being stationed at all times on 
the folding running boards, who place the cans as they 
are brought from the yards by the four collectors. 

When loaded, the trucks go to the reduction plant 
outside of the city, where the drivers and two helpers 
unload the cans. These helpers stay at the plant ; part 
of their work being to wash the cans and have them 
ready for the next day's service. The trucks are neat 
and attractive in appearance, and if the system, which 
is in the experimental stage, proves satisfactory, a suf- 
ficient number of trucks will be purchased to extend 
the servcie over the entire citv. 



MOTOR SERVICE FOR BROOKLYN. 



William E. Kelly, postmaster, Brooklyn, N. Y., 
expects to inaugurate motor car service for the Flat- 
bush and Bath Beach sections of that city in the very 
near future. The present plan is to give letter car- 
riers $1000 with which to purchase automobiles so 
that they may cover the ground to better advantage, 
and expedite handling the mail. This proposition has 
Mr. Kelly's approval, but it must be officially con- 
firmed by officials at Washington before it shall be- 
come effective. 
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FEDERAL SALES CONVENTION. 



Third Annual Gathering of Distributors at 
Detroit a Large Success. 



Three days were devoted to the third annual con- 
vention of the selling organization of the Federal Mo- 
tor Truck Company, which was held at Detroit. Mich.. 
Jan. 20-22, the activities being divided between the 
factory and Hotel Pontchartrain, which was head- 
quarters for the visitors. The delegates represented 
all sections of the country. They were conveyed be- 
tween the hotel and the factory in a handsome 'bus 
body mounted on a Federal chassis. 

The sessions were presided over by V ice President 
and General Manager Martin L. Pulcher, and the pro- 
ceedings included talks by the heads of the different 
departments of the company and the discussion of sub- 
jects that would be beneficial to the sales force. The 
policy of the company was considered from various as- 
pects and the condition of the markets of the different 
sections of the country was carefully analyzed, the 
purpose being to obtain an accurate estimate of busi- 
ness possibilities with a view of planning the selling 
campaign to be most productive in every localtiy. 

In addition to these, the results obtainable from 
suggested practical methods were considered at length, 
among them being the subject of time payments, 
which was presented by H. B. Vincent of Chicago; 
"Maintenance Operating Plans" and "How to Secure 
and Handle Big Business", which were introduced by 
C. K. Thomas of New York, and "Competition with 
Local Truck Manufacturers", which was specialized 
by H. S. Dunlavy of Chicago. Harry Whitten of Lynn, 
Mass., dealt at length with fire department apparatus 
and the possibilities in this line. One subject of im- 
portance was that of affording service for machines in 
one territory which were sold in another, and the evils 
of price cutting was also given attention. 

The entertainment of the visitors included a thea- 
tre party, a visit to the Detroit automobile show, a 
tour of the Timken plants and a banquet the night of 
the 22nd at the Hotel Pontchartrain, at which the ta- 
bles were arranged as an "F", the menu cards were 
specially designed and illustrated, and a pink sport- 
ing edition of "Several Traffic Views", a burlesque of 



the Federal Traffic News published by the company 
was distributed by a singing newsboy. There were 
numerous cabaret features. 

During the convention announcement was made 
that the company had decided to build a 3' j-ton worm 
driven truck, which would shortly be placed in the 
market. This type was determined because of the gen- 
eral demand of the dealers. 



TRAINLOAD OF CRUDE RUBBER. 



The Goodyear Tire and Rubber Company received 
a trainload of crude rubber at its plant at Akron, O., 
Jan. 22, this being the first shipment received by any 
American manufacturer following the lifting of the 
embargo placed on rubber by Great Britain. Several 
days later the company also received 200 tons of rub- 
ber, which was brought into New York on the steam- 
ship Lusitania, this being the second consignment. 

An official of the company is authority for the state- 
ment that with these two shipments in the possession 
of the company, and the raising of the embargo, there 
was no reason to expect advance in the prices of truck 
tires. Had not England consented to the sale of rub- 
ber to the United States by her possessions, higher 
prices would have been a necessity, but unless some- 
thing unforeseen eventuates the condition of the mar- 
ket ought to return to normal in a comparatively short 
time. 



NEW KOEHLER AGENCIES. 



The following agencies have been made for Koeh- 
ler trucks : F. E. Goldsberry. Athens. O. : Elm Auto 
Company, Bridgeport, Conn. ; F. P. Renz, Pana, 111. ; 
Metropolitan Auto Company, Dodgeville, Wis. ; Coch- 
ran & Co., Cincinnati and Ripley. O. ; McKenery & 
Britton, West Newton, Penn. : Rehling Bros., Deca- 
tur, 111. ; Burdett Bros., Whitchouse, N. J., and H. A. 
Pierson, Washington, N. J. 



John V. Move, formerly associated with the Good- 
year Tire and Rubber Company, has been appointed 
assistant general sales manager of the Kelly-Spring- 
field Tire Company, with headquarters in Detroit. 




The Deleicatex to the Third Annual Convention of the Selling: Organization of the Federal Motor Truck Company • Held at De- 
troit, Mich., Jan. 20-22. ~? J ~ 
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THE A B C OF MOTOR TRUCK IGNITION. 

Part XXX — Outlining the Construction and Operation of the Atwater Kent System, a Com- 
bined Form of Timer and Distributor Contained in One Housing — Features of the 
Automatic Spark Advance Controlled by a Simple Form of Governor. 

By C. P. Shattuck. 



AN IGNITION system which lias been marketed 
for several years for internal combustion en- 
gines, utilizing dry cells or a storage battery as a 
source of current supply, is the Atwater Kent, the 
product of the Atwater Kent Manufacturing Works, 
Philadelphia, Perm. The first ignition apparatus 
brought out by this concern was a combined timer and 
distributor; that is. the mechanism employed for in- 
terrupting the primary current and distributing the in- 
tensified or secondary current, was incorporated in the 
one housing. 

Improvements Noted. 

Improvements were made in the system from time 
to time to meet the requirements of the motor vehicle 
designer, and at present the company is producing 
several types, which are distinguished by letters and 




FIk. IW— siowl»» the Atwater Kent (iovfrnor Mrrhiinlam In 
Ketarded I'onltlon at Left, and Fully Advanrrd at Itlnht. 

numbers. Both manual and automatic spark advance 
are manufactured, the former being known as the 
type H. The type K-2 includes the automatic ad- 
vance, which will be described in detail. 

For High-Speed Motors. 
The automatic advance system was designed for 
high-speed motors, and it advances the spark auto- 
matically and proportionally up to a speed of 2400 rev- 
olutions a minute. Both the manual and automatic 
type- are adapted to motor vehicles equipped with a 
generator f< >r lighting and battery charging, and arc 
noticeable for their simplicity and durability. The ad- 
vantages claimed for the Atwater Kent system arc: 
A uniform spark at all motor speeds, automatic re- 
tard for starting, automatic advance along a regular 
curve, eliminating the greater part of hand regulation, 
and a wide range of adv ance for high-speed engines. 




FIk. lKO — The HeTeraiBB Switch. 



The simplicity of the system is illustrated by the 
drawing at Fig. 187, which shows the various ele- 
ments connected. The current from the battery passes 
through the switch, 
primary winding of 
the coil, contact 
maker and back to 
the source of supply- 
in a simple series 
circuit insulated at 
all points. 

The simplicity of 
the combined timer 
and distributor is 
shown at Fig. 189. 
The mechanism termed the contact maker, that 
interrupting the flow of the primary or bat- 
tery current, is shown at the left. The shaft 
operating it is driven at camshaft or half-crankshaft 
speed, much in the same manner as the ordinary timer 
or commutator employed with the battery and vibrat- 
ing coil system of ignition. 

As with the timer system the Atwater Kent hous- 
ing does not rotate except when it is necessary to 
move it to obtain an advance or a retard of the spark. 
The mechanism employed to break the primary cir- 
cuit is simple, as may be noted by reference to Fig. 
189. One of the desirable qualities of the design is 
that the points establishing the primary circuit can- 
not remain in contact, so that in the event the switch 
lever be left on the "On" position, the battery cannot 
discharge itself as the circuit is open. This feature 
will be made apparent by a description of the con- 
struction and operation of the contact mechanism. 

The parts as- 
sembled in the case 
are shown at Fig. 
189. and the vari- 
ous positions as- 
sumed by the con- 
tact maker during 
a compl.te move- 
ment are seen at 
Fig. 188. The com- 
ponents include a 
stationary case, a 
tact screw C 




Flic. 



1*7 — Showing the 
Connected. 



F.lemrnta 



shaft N. which rotates in a 
contact spring D and a con- 
Normally the spring carrying a con- 
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tact point is held away from the other or fixed point 
by the tension of the spring. It is because of this ar- 
rangement that the switch lever may be left at the 




Fig. IKS — Illustrating; the Various Positions Aunmril 1>>- the Contact Breaker Mcchan 

lam of the Atwater Kent Syslem. 

"On" position as previously explained. Two inter- 
mediate pieces, S and E, a hammer and lifter respec- 
tively, actuate the spring carrying a contact. 

The engagement of the fixed and movable contact 
members is obtained by the lifter E being set in mo- 
tion by the shaft N. This shaft carries a number of 
notches or recesses into which the hook shaped end 
of the lifter K engages. A coil spring F attached to 
the lifter pulls the latter downward and, as there is a 
certain amount of movement in the member X, the 
hook shaped end naturally drops into a notch when 
the motor stops, this maintaining an open circuit. 

The operation of the mechanism is shown at Fig. 
188. The drawing at A shows the parts in their nor- 
mal position. Here the points are separated as the 
shaft N is in such position that the end of the lifter E 
rests in a notch of the shaft. The hammer S is inac- 
tive as the tension of the contact spring tends to keep 
it in contact with the upper end of the lifter. 

Brief Contact Made. 
B shows that the shaft N has rotated slightly, and 
clockwise, as indicated by the arrow. The hook 
shaped end of the lifter is beginning to rise, riding up 
on the rounded portion of the 
cam of the shaft. A further 
movement or rotation of the 
shaft N causes the lifter to 
move to its maximum, pushing 
the hammer S against tin- 
spring member D, and contact 
is established between the 
movable and fixed points. The 
contact is very brief, but of 
sufficient duration to fully es- 
tablish the primary circuit. 

The drawing at D shows 
the return of the part E to its 
normal position, due to the 
hooked end having ridden over 
the cam and its being drawn 

downward by the coil spring. The operation is accom- 
plished so fast that it is stated the eye cannot fol- 



The intensifying of the primary or battery current 
is obtained in the conventional manner by a coil, and 
the current is induced upon the sudden breaking of the 

primary circuit. The distribu- 
tion of the high-tension cur- 
rent to the spark plugs is ac- 
complished by the distributor, 
which is fitted over the circuit 
breaker mechanism. It is a 
simple construction, as may be 
noted by reference to Fig. 189. 

The distributor proper is a 
simple metal blade mounted 
on the top of a block of non- 
conducting metal. It revolves 
with shaft of the construction, 
and receives the high-tension current from the coil, de- 
livering it to the several brass pointed collectors in 
turn. Owing to the high voltage or pressure of the 
current, actual contact between the metal blade and 
the collector members is not necessary, and because of 
this construction wear is eliminated. 

Durability and efficiency are features emphasized 
in the Atwater Kent system. The contacts are con- 
structed of tungsten, and because of the quick separ- 
ation obtained arcing is prevented. The maker states 
that the contact points will require adjustment only- 
after 10,000 miles of service and replacement only after 
50,000 miles of average wear. Means are provided for 
adjusting the contact points by removing one or more 
of the thin washers under the head of the screw C. 
The extreme durability of the contact points is held 
by the maker to be due to the form of switch used. 
This switch reverses the flow of direction of current 
every time the control member is turned. 

Manual Control Type. 
In the type providing for manual control, the ad- 
vance and retard of the spark are obtained by rotat- 
ing slightly the timer and distributor case. The type 




r Lap 




Shaft 
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low the movements of the parts S and D. 



of the Circuit Breaker Meehanlsm anal the Distributor of the 
Atwater Kent Ignition System. 

1 1 Atwater Kent system depends wholly upon this 
method. 

The type K-2 is provided with an automatic spark 
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advance mechanism, which is shown at Fig. 185. This 
device is a form of governor and is of simple construc- 
tion. Two shafts are employed, the second being in 
alignment with the first. The upper member carries 
the contact member and distributor and the lower the 
governor; or in other words, the governor mechanism 
is interposed between the main shaft and the end car- 
rying the distributor. 

The function of the governor is to advance or re- 
tard the spark automatically. It consists of a pair ot 
weights that are normally retained in the position 
shown in the illustration at the left at Fig. 185. These 
weights are carefully balanced, and are controlled by 
springs so arranged as to exert an increasingly direct 
pull as the weights expand or move outward. 

Operation of Governor. 

The tendency of the weights to move outward or 
expand faster than the speed increases (due to the fact 
that centrifugal force varies as the square of velocity 
times the radius) is counteracted by the springs, and 
a smooth curve of advance is obtained as is shown 
by the chart at Fig. 190. The movement of the 
weights, as they expand, rotates the upper shaft 
through a maximum of 38 degrees with respect to the 
driving shaft, which is equivalent to 76 degrees of 
crank travel. 

The material and workmanship entering into the 
construction of the Atwater Kent systems are first- 
class in every respect. All of the moving parts, such 
as the notched shaft, lifter and hammer, are accurately 
made and the material tempered carefully. The lifter 
and hammer are extremely light, minimizing the wear 
of the contact parts. 

Vertical Mounting. 

The Atwater Kent K-2 system is intended for ver- 
tical mounting only and it is advisable that it be sup- 
ported by a suitable bracket or housing rigidly se- 
cured to the motor. The wiring plan is simple, and 
the timing is easily performed, as the position of the 
distributor block is quickly noted. The system per- 
mits the use of dry cells or standard storage bat- 

te " eS - «To Be Coatlaueil.) 



ELECTRIC OWNERS' HANDBOOK. 



"Electric Automobile Charging Stations and Route 
Maps" is the title of a book just published by the New 
York Electric Vehicle Association, this being the ninth 
annual edition, that is especially valuable to all own- 
ers of electric carriages or freight wagons or trucks 
within a radius of more than 100 miles of the metropo- 
lis. 

The book contains lists of all charging stations in 
Greater New York and within the area specified, to- 
gether with the distance of each from Columbus cir- 
cle, giving the maximum amperage and voltage avail- 
able, the hours during which charging is done, the 
cost a kilowatt and the price for "boosting". It is much 
larger and more comprehensive than previous edi- 
tions. One of the features is a map showing the loca- 



tion of all charging stations in Manhattan and the 
Bronx. Copies of the book have been sent to all oper- 
ators and owners of electric passenger cars, wagons 
and trucks in New York and the different places listed 
in it. 

The book is well arranged and contains informa- 
tion that will be very useful to all electric vehicle own- 
ers. It will be sent free at request made to the asso- 
ciation at its office, Irving place and 15th street, or at 
the garage of the association. Central Park West and 
62nd street. New York City. 



INTERNATIONAL 1500-POUND WAGON. 



The International Harvester Company is now 
building a 1500-pound wagon which differs somewhat 
from the general design of the 1000-pound machines 
that have been standard for several years, this having 
a two-cylinder. L head, water cooled motor, with bore 
of 4 y'i inches and stroke of five inches, which is rated 
at 20 horsepower. The wheels of this model have been 
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FIk. I BO — Chart IlluatratUs the Carve of Spark Advaaee. 

reduced in size, being 38 inches with 2yi-'mch tires 
forward and three-inch tires for the rear. The wheel- 
base is 102 inches. The frame is pressed steel chan- 
nel section, the front springs are semi-elliptic, and the 
front axle is an I section. The load carrying space is 
enlarged by moving the driver's seat forward. 



USED $500 REVENUE STAMP. 



On the new million-dollar stock certificate issued 
in connection with the expansion of the Lyons-Atlas 
Company, Indianapolis, Ind.. preparatory to the pro- 
duction of a new light weight car, a single revenue 
stamp of $500 denomination was used. Owing to the 
fact that the local revenue office had nothing larger 
than $2 stamps, it was necessary to get in touch with 
Washington before the stamp was secured. 
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BOSTON'S MOTOR TRUCK SHOW. 



The annual show of motor trucks will be made this 
season at Boston in connection with the display of 
pleasure cars, this being a return to the combination 
exhibition that has proven to best meet the demands 
of the people of New England and vicinity. The Bos- 
ton show is organized by dealers, who are informed 
as to market conditions, and who realize that a show- 
ing of wagons and trucks is absolutely imperative. 

Boston's exhibition will be the only national show 
of the year, and it will be larger and more complete 
than ever before. Logically a greater numerical at- 
tendance is probable, and consequently more purchas- 
ing. The freight vehicle department will not be sec- 
ondary or incidental, but to the contrary will be to 
many the greatest attraction. It has been planned to 
create business and there is no doubt of its produc- 
tiveness. 



THE PROSPECT FOR BUSINESS. 



the neutral nations when these have adjusted their 
finances. The period the war will continue is uncer- 
tain. There is no question that the United States will 
for a period be the market place for the world, and 
the continuance of that market will depend upon the 
preparation that is made during the war. With the 
restoration of peace will come large demands upon the 
United States. If the finances of the nation will per- 
mit much if not all of the business developed can be 
retained. Clear-headed business men realize this and 
large financial interests have made preparations to 
meet such conditions as can be anticipated and pro- 
vided for. This means better national business and 
the improvement ought to be constant. 



TRAINING DRIVERS. 



Practically all manufacturers, and the majority of 
owners, prefer to have for truck drivers men who have 
had no pleasure car experience, and those who have 
trained horse drivers apparently have the best suc- 
cess. Manufacturers having branches or service sta- 
tions, or selling agents who have well organized ga- 
rages, have undertaken to train men who are to drive 
so that they will have reasonable knowledge of the care 
and attention that should be given, such training de- 
pending upon conditions. 

All who have to do with the maintenance and oper- 
ation of trucks are agreed that a great deal of the suc- 
cess depends upon the drivers, and believe that these 
men ought to be given every encouragement to care 
for the machines, rather than worked overtime and 
compelled to neglect their vehicles. The owners want 
efficiency, which can be obtained by systematizing 
without encroaching upon the free time of the men, 
and appear to forget that operating economy is abso- 
lutely dependent upon the care given the wagons and 
trucks. The driver problem may be difficult to adjust 
from the viewpoint of the owner, but with men so 
worked that they cannot give the trucks necessary 
systematic attention any neglect is frequently the fault 
of the man in charge of them. Training drivers may 
be well enough in theory, but the educated owner will 
take care of the driving. What is really wanted is own- 
ers' supervision and a realization by them that they 
are primarily responsible for the economy or extrava- 
gance of truck service. 



MANY PLANTS ACTIVE. 



Conservatism is a splendid quality in any business 
man, but those who prefer to wait until the warring 
nations have declared peace, and for commerce and 
industry to be restored to the condition existing before 
the European conflict, ought to be educated to the 
splendid opportunities afforded by purely economic 
reasons. The countries of the Old World are buying 
food and munitions of war. and industrial require- 
ments have been practically lost sight of. There is a 
prospect for greater development of the markets of 



Though there seemingly is uncertainty relative to 
business in many industries, a considerable number of 
the larger concerns building motor trucks and wagons 
are operating full time and, in a number of instances, 
with all departments working to capacity. There is 
a prevailing belief that with the constantly increas- 
ing cost of horse food and the fact that animal work 
cannot be made more efficient, the demand for power 
wagons of all kinds will be very much larger than in 
1914. 
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ELECTRIC VEHICLE PRACTISE. 

Direct Current Motor-Generators Designed for Battery Charging — Self-Excited Types and the 
Possibilities of Control — Interpolar Machines and Their Uses — Examples 
of Practical Installations of Different Capacities. 

By William W. Scott. 



CONSIDERATION of motor-generator sets in con- 
nection with battery charging prompts some gen- 
eral description of these machines relative to princi- 
ples of design, construction and operation, that the 
reader may intelligently differentiate between the 
types and the uses made of each. 

Motor-generators are of two types, which are gen- 
eral with all builders of these machines. These are 
the direct current generator, driven by a direct cur- 
rent motor, and the direct current motor driven by an 
alternating current motor. The set in either instance, 
when used for battery charging, consists of a motor 
and a shunt wound generator, the capacity varying ac- 
cording to the requirements, 
from the tiny little outfit in- 
tended for charging one or 
several cells to the machine 
that is productive of very large 
amperage. 

( >t course a great deal de- 
pends upon the number and 
size of the batteries to be 
charged, for these factors de- 
termine the capacity of any in- 
stallation, and several units 
may be more economical than 
one in the station where a 
considerable number of batter- 
ies are charged. Some manu- 
facturers produce standard 
sizes to meet the usual de- 
mands, and build specially 
when specifications differ ma- 
terially from these standards. 
For instance, the General 
Electric Company's standard 

motor-generator sets with direct current motor 
and direct current generator are built in sizes from 
.125 to 13 kilowatts capacity, with 230 or 550-volt mo- 
tors and 125-volt shunt wound generators, the speed 
ranging from 2250 revolutions a minute with the 
smallest unit to 1250 revolutions for the largest. The 
sets with alternating current motor and direct cur- 
rent generator arc from .2 to 10 kilowatts capacity, 
with 1 10 or 220 single-phase motors, or 110. 220, 440 or 
550-volt two or three-phase motors and 125-volt shunt 
wound generators. The speed of this type is uniform- 
ly 1800 revolutions a minute. 



Practically all motor-generators have characteris- 
tics that distinguish them and adapt them for particu- 
lar service, and these are used with special wiring and 
different devices to produce certain results. Direct 
current generators are classified as to the source from 
which the field coils receive their energizing current, 
they being self-excited when the field current is drawn 
from the armature of the machine itself, and separate- 
ly excited when the field current is drawn from an out- 
side source, such as exciter generators, storage cells or 
the like. 

Because the self-excited generators will sometimes 
change their polarity when in use engineers usually 




Wotton Yertlenl Motor-tienerator Dlnannembled, Snowline the Armnturr. Kotor, Field and 
Interpolar Colin anil the Revolving Oil Pump That Lnbrleaten the I'pper Hall Bearing 
of the Shnft. 

endeavor to use separately excited machines when the 
conditions are such that the current should never be 
permitted to change its direction. Generators with 
self-excited fields are in three general classifications, 
the shunt wound, in which only a small part of the 
current delivered by the armature goes into the field 
(the field current being said to be shunted around the 
main line current): the series wound, in which all of 
the current delivered by the armature goes through 
the fields before it is sent out of the generators, and 
the compound, in which two coils are arranged about 
each pole, the one. the shunt coil, taking the shunted 
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current, and the other, the series coil, taking the full 
or series current. 

In the shunt generator, where the fields are excited 
by a current shunted around the main circuit, many 
turns of fine copper wire are used, the shunted current 
being kept low through using a sufficient number of 
ampere turns to obtain the desired excitation. When 
there is no current flowing through the field coils of a 
generator there is always some residual magnetism 
present in the field, and when a shunt generator is 
started the armature conductors arc revolving in a 
very weak field. As the wires of the armature cut 
through this weak field, a slight voltage is produced 
across the brushes, and as the field coils are connected 
directly across the brushes, a small current will be 
sent through these windings. The strength of the 
magnetic field will thus be slightly increased. 

With the continuance of the movement of the arm- 
ature in this increased field the voltage across the 
brushes will be raised, a larger current will be sent 
through the field coils, the magnetic field is further in- 




Publlc Garage Inntallatlon of Three Motor-Generator Seta, Operated Singly or In Parallel 

to Charge Pleasure Corn. 

creased, the voltage is raised and the field current am- 
plified. This cycle is referred to as the "building up" 
of a field, and these cycles are continued until the fields 
have sufficient magnetism to produce a voltage, the 
value of which is governed by the speed of the arma- 
ture and the resistance of the field circuit. Generally 
speaking, from 10 to 30 seconds is necessary for the 
development of this capacity, and when the voltage 
has become constant it can be controlled further and 
set to any definite value within the limits of the gen- 
erator through adjustment of a resistance in series 
with the field. Should the voltage become too great 
it may be decreased by increasing the resistance, 
which, lowering the field current, weakens the mag- 
netic field and reduces the voltage produced through 
the armature conductors. The voltage may be in- 
creased by greater speed of the armature, and reduc- 
tion may be obtained by lesser speed of the armature. 
When the voltage across the brushes becomes con- 
stant the current can be delivered to the outside line. 
Interpolar generators or motors are fitted with 



what are known as commutating pole or interpoles 
between the main poles, which do not generate power 
in the armature, but serve to keep the brushes from 
sparking when the loads are heavy. The coils on these 
commutating poles are always in series with the arma- 
ture, so that their strength depends upon the arma- 
ture current. The use of these poles with a motor will 
produce a very definite result — it may be reversed at 
full speed and not spark at the brushes. The polarity 
of these commutating poles can be found by determin- 
ing the polarity of the main poles and the direction 
of the rotation of the armature. When these are 
known, starting from any given pole in the direction 
of the rotation of the armature any commutating pole 
will always have the same polarity as the main pole 
following it, if the machine is a generator. But if the 
machine is a motor the commutating pole will always 
have the same polarity as the main pole behind it. 

A generator usually has the same number of sets of 
brushes as it has poles, not including the commutating 
poles. But as any generator has but two terminals 

that are connected to the 
brushes, some of the sets of 
brushes must be joined, so 
that all of the positive brushes 
are joined in parallel and 
brought by leads to the posi- 
tive terminal, and all the nega- 
tive brushes are similarly 
joined in parallel and led to the 
negative terminal. One fact 
should be borne in mind, and 
that is that any generator can 
be used as a motor if the cur- 
rent is sent into the arma- 
ture instead of being taken 
from it. 

The Wotton vertical mo- 
tor-generator is a specially 
interesting type, though it is only used in small sizes. 
When the demands are considerable the horizontal 
outfit is recommended, because this will the better en- 
dure, especially when the duty is severe. The vertical 
installation, however, is desirable from the fact that it 
requires but little space, and the casing can be used as 
a base for the panel for the instruments, in places 
where the floor area is limited. 

As will be noted from the accompanying illustra- 
tion of a Wotton motor-generator partly disassembled, 
this consists of a case in three sections, these being the 
base, the middle and the top, the shaft carrying the ro- 
tor of the generator and the armature of the motor in 
combination. The rotor and the armature are built 
with a substantial fan between them, which affords a 
circulation of air through the machine and lowers the 
temperature while it is in operation. The base is a 
large plate, in the centre of which is a recess for the 
base bearing of the shaft, and the middle section car- 
ries the windings for the rotor. The upper section 
carries the field and interpolar cojls for the armature. 
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The shaft carrying the rotor and armature is 
mounted on large SKF annular ball bearings, which 
are shown at the ends of the shaft, and these are se- 
cured in the base plate or bottom and the cone at the 
top of upper section. The vertical construction of the 
machine has made possible the use of a system of au- 
tomatic splash lubrication which keeps both bearings 
submerged in oil throughout the operation of the out- 
fit. This is an especially noteworthy detail of con- 
struction. The revolving oil pump, which is seen in 
the illustration just in front of the shunt field coil (a 
short cone with a central opening), keeps the oil cir- 
culating continuously over the upper bearing, the 
pump being clamped down to the shaft just below the 
bearing. One of the field coils and one of the inter- 
polar coils are shown in front of the middle section of 
the casing, at the left of the rotor, the interpolar coils 
being used for the purpose of obtaining perfect com- 
mutation and averting sparking of the commutator 
under the widest range of voltage. The short circuit- 
ing rings on the rotor are cast on the ends of the rotor 
bars, this insuring absolute rigidity. The coils are all 
thoroughly impregnated with Bakelite, so that there 
is no possibility of the coils shifting while they are in 
service. 

This vertical motor-generator set is built in a full 
range of sizes and capacities for operation with alter- 
nating current 110 to 220 volts, 440 volts, or 55 volts, 
one, two or three-phase, 25 or 60-cycle, and for charg- 
ing lead batteries from 16 to 44 cells and Edison bat- 
teries from 20 to 70 cells, at charging rates varying 
from 25 to, 75 amperes. 

The company, for heavier work, builds four-bear- 
ing horizontal motor-generator sets that are mounted 
on cast iron sub-bases and are connected by flexible 
couplings. These are. of course, adapted for differing 
purposes, being practical in all kinds of service. The 
utilization of these depends upon the conditions and 
the service that is necessary, but they are often used 
with a view of having standard equipment that will be 
reasonably economical in every form of operation. By 
that is meant that a unit is adopted that will serve 
several circuits — six for instance — and these are added 
to from time to time as needs justify. There are two 
practical systems, the one of which has one circuit for 
each vehicle to be charged, this being that most gen- 
erally approved. This usually provides charging ca- 
pacity not exceeding the normal rate with a separate 
rheostat for each car, the charging time allowed being 
from seven to eight hours, with longer periods for 
over-charging. 

An example of a very practical installation is shown 
with equipment having one circuit for each car to be 
charged. In the use of this the machines, all pleasure 
cars, are held after washing until the peak load of the 
central station has passed, when one generator after 
another is started, according to the needs, the second, 
for instance, being paralleled with the first, and the 
third with the first and second, as the greater capacity 
is required. In this garage the first unit is used to ca- 



pacity before the second is started, and so on, this giv- 
ing a very economical service. The battery rates are 
maintained at 20 amperes a battery until gassing is 
evidenced, and then the current is reduced until gas- 
sing ceases, and charging is continued until comple- 
tion. The statement is made that with this installa- 
tion the charging cost is approximately S4. 75 a month, 
which is very low. Even when the full charging ca- 
pacity is needed all three sets are never in use more 
than two hours at a time. The statement is made that 
the multiplicity of the units insures greater safety and 
more flexibility than would be practical with other 
forms of equipment. 

In contrast with this is also illustrated the set con- 
sisting of a 75-horsepower motor and the 400 ampere- 
generator, which is used with a 50-horsepower motor 
and 250 ampere-generator in the service station of the 
United Electric Light Company at Springfield, Mass. 
This set was built by the Electric Products Company. 
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The 75-Homepower. 40O- Amprrr Motor-tienerator Set and the 
Switchboard la the Garaa-e of the Halted Rleetrlc Light 
Company, Springfield, Mm 

The equipment is shown with a portion of the switch- 
board. This company has 16 electric vehicles. 15 
wagons and trucks and one runabout, in service, and 
these are all equipped with Edison batteries. The 
charging installation was designed to afford maximum 
boosting charges whenever necessary, for the vehi- 
cles are occasionally used for such periods that the 
normal charges may not be sufficient, and compara- 
tively little time may be available for "boosts". That 
is, the large trucks may be boosted at fixe times the 
normal rates, or 450 amperes for a short time. The 
sets are operated at 110 volts either singly or in par- 
allel, so that either 250. 400 or 650 amperes may be 
generated as desired, according to the demands. 

This switchboard is provided with three 100-am- 
pere. three 75-ampere and 10 50-ampere charging cir- 
cuits. The switchboard is so constructed that addi- 
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tional charging panels may be added as necessary. Be- 
cause of the need of the high boosting capacity the 
board is equipped with two series of transfer recepta- 
cles, and by the use of "plug-in cords" the circuits may 
be parallelled so as to afford the necessary charging 
rate. By this is meant that 175 amperes may be ob- 
tained by parallelling a 100-ampere and a 75-ampere 
circuit. These "plug-over" units may be utilized when 
occasion requires for discharging one or two batteries 
at a time through a rheostat, or one battery may be 
discharged into another, so that the current may be 
utilized wherever practical. 

The panel units of the switchboard are provided 
with line switches, fuses, current regulator arms, and 
voltmeter and ammeter receptacles, and the rheostats 
are constructed with numerous contacts, so that close 
regulation is practical. The high capacity circuits are 
provided with specially designed regulating arms, af- 
fording a very low voltage drop between the contact 
surfaces and an insurance against heating. The con- 
struction has been proven in every way satisfactory to 
300 amperes current. 

Two sets of meters are included, the set at the left 
of the illustration being an ammeter and voltmeter 
that indicate independently the voltage and the total 
current delivered by the two generators. The other 
set measures independently the voltage and charging 
rate of the individual batteries on charge. By insert- 
ing a meter plug into the proper receptacle on the 
charging circuit unit or the generator control unit, 
these indications are obtained. The operator, through 
this system, has at all times a definite knowledge of 
the condition of the battery in any machine, all the 
readings and the adjustments of the currents being 
made at the switchboard and not at the vehicles. Each 
charging circuit is also equipped with a watt meter, 
which registers the current supplied to any given bat- 
tery, for each vehicle is always charged from the same 
circuit, and the cost of energy used by any machine is 
recorded for a single charge or for the entire period 
the vehicle has been in service. 

This equipment is representative of what is to be 
found in the larger stations that have a considerable 
number of vehicles to charge, and where economy is 
just as necessary and logical as in the small garage. Of 
course in the garages of the central stations of the 
large cities the equipment is larger, but it is seldom 
more complete. 



(To Be Continued.) 



ENGLAND BUYS AUSTRALIAN TRUCKS. 



There is probability of a considerable demand for 
American built motor trucks from Australia because 
the British government has bought every machine in 
that colony that can be utilized for military transpor- 
tation purposes, and these have been or will be shipped 
to England, or direct to France. The small freight 
wagons were not wanted, but there is not a two or 



three-ton truck now in the possession of private own- 
ers, save those considered unfit for hard service, and 
there are few of the heavy types remaining. 

Few, if any, machines are built in Australia, and to 
meet the demands of those whose property has been 
taken over by the government a considerable number 
of small machines, principally pleasure car chassis, 
are being converted into light delivery wagons, and 
these have been found very serviceable. There is rea- 
son to believe that there will be endeavor made to ob- 
tain light wagons in the United States, although the 
colony is handicapped by the necessity of credit be- 
ing very generally extended. The business interests 
that used motor wagons and trucks for haulage have 
found the loss of their equipment to be a very serious 
matter with them, in some cases greatly diminishing 
their business unless replaced with lighter and less 
serviceable vehicles. 



FORM MOTOR CAR RESERVES. 



The Motor Corps Reserve, an organization of mo- 
tor car owners, expert drivers and mechanics to the 
number of 50, has been formed at Los Angeles, Cal., 
which will be, it is hoped by the organizers, the be- 
ginning of a movement throughout the United States 
that will afford to the nation in the event of need a 
large force of men carefully trained in military serv- 
ice, as well as competent to drive or direct the work 
necessary in highway transportation. The command 
is voluntary and is composed of veterans of the Span- 
ish war, drivers of track and racing experience, and 
engineers who are all skilled shots. The expectation 
is to interest the state military organization in the 
command to the extent of forming other companies 
and providing such equipment and facilities for drill 
as are essential for the efficiency of the reserve. 



'BUS LINE FOR CHICAGO. 



The Chicago Motor 'Bus Company, Chicago, 111., 
which has obtained a franchise to operate a motor 'bus 
line on Chicago streets, has now applied for an ex- 
clusive franchise to prohibit other companies from 
entering the field. It claims that it cannot operate on 
a paying basis unless it has exclusive rights. This, 
however, has been rejected by the public utilities 
commission, which ruled that it did not have the juris- 
diction to grant any concern a monopoly. Four other 
'bus companies are now endeavoring to secure fran- 
chises. 



KELLY-SPRINGFIELD WAR ORDER. 



Statement is made that the Kelly-Springfield Mo- 
tor Truck Company, Springfield, O., has received an 
order from the Canadian government for 150 3^-ton 
truck chassis, and that the company is to produce 30 
trucks a month, following the completion of the order, 
until the end of the European war. 
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HIGH EFFICIENCY GARAGE SWITCHBOARD. 



ECONOMICAL battery charging is sought by all 
users of electric vehicles, and the Ward Bread 
Company, which is one of the largest baking firms <>f 
the country, and one of the oldest as well as a very 
large user of machines of this type, which has just 
completed a new plant at Cambridge, Mass., installed 
equipment in this station that is as efficient and eco- 
nomical as electrical engineering has created. 

The company has baking plants in a number of the 
large cities, from which distribution of bread is made 
in considerable areas, generally by road vehicle, but 
sometimes by express, for the bread must be delivered 
quickly and received fresh. The company uses elec- 
tric vehicles wherever possible, having standardized a 
single make and several capacities, and following this 
policy the machines ordered for use in Boston and its 
suburbs were the same as those used in New York, 
and, of course, the same make of battery charging 
equipment. The switchboard of 
the plant is shown in an accom- 
panying illustration, located in 
a gallery in the engine room, ad- 
jacent to the garage. The board 
is made up of the unit section 
rheostats built into panels to 
meet the requirements for 
charging 70 vehicles. Each unit 
is intended to provide for two 
machines, there being seven 
panels of five sections each, or 
35 duplex sections in all. In ad- 
dition, at the extreme right of 
the board is a panel of six spe- 
cial sections for charging, dis- 
charging and forming batteries. 
The current is supplied from a 

power plant on the premises, there being a 115-230 di- 
rect current three-wire service. 

Each section of the switchboard is a complete unit 
that carries cast grid resistance mounted on the back. 
On the front is a double-throw knife switch, a 15-step 
horizontal slider type rheostat, a reverse current cir- 
cuit breaker, enclosed fuses and two two-candlepower 
indicating lamps, one for each of the two sets of cells 
charged. Each unit carries two rheostats, each of 
which is designed for charging a 42-cell lead-acid bat- 
tery at 30 to eight amperes. The double-throw knife 
switch above each rheostat allows the operator to 
connect the batteries on charge to either side of the 
three-wire system, so a close balance on both sides is 
possible. Special clips on these switches provide for 
taking a reading of the charging current and the volt- 
age across the battery simultaneously without inter- 
rupting the charging current. 

In the event that the power fails or the current is 
reversed through the battery, the reverse current cir- 
cuit breaker will disconnect each battery from the 



bus bars and it is so interlocked with the rheostat 
slider that the operator cannot begin to charge the 
batteries without first placing all the resistance of the 
rheostat in series with the battery. Each charging 
outlet is protected by enclosed cartridge fuses. 

On swinging brackets are mounted the volt-amme- 
ters, the two at the left and the upper two at the right 
being used to take readings of the charging circuits. 
These meters are connected in circuit only when tak- 
ing a reading and this is done without opening the 
charging circuit. The third meter at the right is for the 
six rheostat charging, discharging and forming panel 
to which this meter is attached. Each of these units 
consists of a 30-step rheostat designed to charge the 
42-cell batteries at 30 to eight amperes and to dis- 
charge these batteries at 30 to 15 amperes. 

The small slate section mounted above panel No. 
5, shown near the centre of the illustration, carries a 




Cutler-Hammer Switchboard Ue.lnncd for t'harainir 70 Electric Vehicle, at the Garage of 
the Ward Bread Company, Cambridge, Maaa. 

300-ampcre, zero-centre reading ammeter and an 
overload relay, both of which are tapped into the neu- 
tral bus bar. Should the current in the neutral rise 
above a predetermined value the relay causes an alarm 
bell to ring to notify the operator of the out-of-balance 
condition, and he can divide the load by the double- 
throw switches on the charging units. 

Being made in sections this charging equipment 
can be added to very conveniently, which is an im- 
portant advantage, minimizing expense and permit- 
ting extensions whenever desired, and without inter- 
rupting the service. This switchboard was construct- 
ed by the Cutler-Hammer Manufacturing Company, 
Milwaukee, Wis. 



The Gearless Differential Company, Detroit. Mich., 
at its annual meeting elected George D. Bailey presi- 
dent, C. F. Ferguson vice president, E. O. Knight sec- 
retary-treasurer, and these officers, with H. H. Bailey, 
George Strub. A. MacLarcn and John Schrag direct- 
ors. The capital was increased from $50,000 to $75,000. 
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SIX SIZES PACKARD WORM DRIVEN TRUCKS. 



REGARDED mechanically, the new line of trucks 
to be produced by the Packard Motor Car Com- 
pany. Detroit, Mich., in 2000, 4000, 6000, 8000, 
10,000 and 12.000-pound load capacities, are especially 
interesting, for the inference is that these designs rep- 
resent what has been demonstrated by an experience 
of 10 years to be best adapted for motor vehicle trans- 
portation on American roads. The machines in gen- 
eral have practically the same characteristics, but each 
size is a distinct design that differs from the others in 
details. 

All of these vehicles are noticeable from an en- 
gineering view point because they are fitted with unit 
power plants, are driven by worm and gear through a 
full floating rear axle, and when desired can be fitted 
with electric engine starter and lighting system. Other 
details are the centralizing of the control and the plac- 



ductive in that they can be operated with the least ef- 
fort and attention from the drivers and at minimum 
operating expense. The chassis are of noticeably 
clean design and from every point of view are devel- 
oped to obtain endurance and long service. The con- 
struction will be with the careful attention to the se- 
lection of materials and workmanship that has been 
characteristic of Packard construction. The following 
statement relative to the new Packard vehicles applies 
especially to the 4000, 6000 and 8000-pound sizes, and 
covers constructional features rather than details of 
design. 

The motors are an entirely new design, being four- 
cylinder, water cooled, four-cycle, L head types, which 
are part of unit power plants consisting of engines 
and clutches. The cylinders are cast en bloc with a 
large cover plate for the water jacket, at the forward 






u 







Three-Quarter Kenr View of a Three-Ton Packard Worm Driven Track Kqulpprd with a Standard No. 130 Stake Body HavfnK 

Removable Gates. 



ing of the steering column and the speed ratio chang- 
ing and the emergency brake levers at the left side, 
so that the levers may be operated by the left hand of 
the driver. 

The smallest Packard unit which has been pre- 
viously produced was 4000 pounds capacity, and the 
announcement that the company is to build a machine 
to carry a 2000-pound normal load indicates that it 
purposes to develop the market for light vehicles, 
which until now it never sought to exploit. The com- 
pany, with this one-ton truck, will complete a series 
that will practically meet every demand for highway 
transportation, and the types will be standardized. 
The purpose is, with this complete series of machines, 
to devote the energies of the distributing organization 
in every direction. Emphasis is made that each ma- 
chine is designed to afford a maximum result in load 
haulage indicated by the rating. 

In the development of the types the statement is 
made that these vehicles ought to be especially pro- 



end of which the water outlet manifold is fitted. The 
valve pockets are at the right side. The crank case is 
aluminum, the upper section carrying the main bear- 
ings, and the lower section having the oil reservoir 
at the rear end. A forward extension of the crank 
case, which is removable, carries the timing gears, but 
the rear end of the lower section is extended to form 
the lower half of the bell housing that encloses the 
flywheel. The upper portion of the bell housing is a 
section that may be removed, so that the flywheel is 
easily accessible. It may be examined by removing an 
inspection plate. The clutch housing is bolted to the 
rear of the bell housing, practically enclosing all of 
the operating mechanism of the motor and clutch. In 
practise this construction is conventional, but the de- 
sign is commendable for its simplicity and strength. 
The flanges of the case are heavy, affording extreme 
rigidity to the casing when assembled. 

The pistons are constructed to obtain a practically 
uniform degree of pressure, they being fitted with two 
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Phantom View of the Centre Section of the New Packard Rear 
Axle Hollaing;, Showing the Worm, Vear and Differential. 

compound and one single type ring. The upper ring 
is single, but the two lower grooves each carries four 
rings so fitted that there is no probability of gas leak- 
age when the engine is operating. This is said to in- 
sure greater operating efficiency through the conserva- 
tion of power. The crankshaft is a steel drop forging, 
carefully heat treated, which is mounted in four large 
babbitt bearings carried in bronze shells that are se- 
cured to webs in the upper section of the crank case, 
the centre bearings being between the first and second 
and the third and fourth cylinders. The camshaft is 
at the right side, but there are two outside shafts 
driven from the timing gears, that at the right driving 
the magneto and that at the left driving the centrifu- 
gal water pump and the automatic governor. The 
valve stems, springs and tappets are enclosed, these 
effectually protecting them against abrasion and wear. 
Cooling and Lubricating Systems. 
The engine is cooled by a circulation of water 
through the large engine jackets impelled by a gear 
driven centrifugal pump and a cellula^ - radiator of the 
honeycomb type, and radiation is promoted by a fan 
mounted on an adjustable ball bearing in a bracket 
located forward of the No. 1 cylinder. This fan is 
driven by a flat belt from a pulley carried on the for- 
ward end <>f the magneto shaft. The water jackets 
and the manifolds are large, so that there is free move- 
ment of the water, insuring efficient cooling in all 
operating conditions. 

Much attention has been given to obtain extreme 
simplicity and efficiency of the lubricating system. The 
oil is carried in a reservoir in the base of the engine 
case and after filtration is forced by a gear pump, that 
is driven from spiral gears by the camshaft, through 
tubing to all the motor bearings. The pistons and the 
cylinder walls are lubricated by overflow from the 
wristpin bearings and spray from the crank pin bear- 
ings, and the camshaft, cams and tappets are kept lu- 
bricated by splash and spray. The timing gears, which 
are helically cut and are practically noiseless, are sup- 
plied with lubricant from an overflow from an oil 
screen and by-pass at the forward end of the engine. 
The oil pressure is indicated by a gauge on the dash. 

The fuel is supplied through a carburetor that is 
exclusively a Packard design and construction, which 



is stated to have met with every requirement essential 
to economical and satisfactory service. The instru- 
ment is a float feed type with a large mixing chamber 
directly above the aspirating nozzle, having automatic 
regulation for all motor speeds. It is protected so far 
as possible from accumulations of mud or dust and 
water, and has a hot water jacket that will promote 
carburetion and quick starting at low temperatures. 
The air intakes are provided with shut offs that will 
facilitate starting in cold weather. 

The Automatic Motor Governor. 

The automatic governor of the centrifugal type is 
located at the left side of the motor operating valve 
in the carburetor intake, and this is designed to afford 
an option of speed, varying with the type of chassis. 
The entire mechanism is enclosed and sealed, and it is 
operated by a lever on the central control that will af- 
ford variation within the limitation determined by the 
owner. The ignition is by the Packard- Bosch high- 
tension magneto, dual system, using one set of spark 
plugs, this having a battery for starting or for a spare. 

Endurance has been sought in the motor by pro- 
viding large bearings and maximum size surfaces in 
contact, as well as abundant lubrication. 

The clutch is a dry plate type that has been proven 
in Packard service, being very enduring and efficient, 
insuring easy engagement and being particularly 
adapted to truck service. 

The Power Plant Mounting. 

The power plant is mounted in the chassis frame 
by forward and rear cross arms, and the radiator is 
supported on springs at either side that protect it 
against stresses of chassis distortion. The construc- 
tion is such that by removing the radiator, the front 
cross member, and breaking the different connections, 
the engine and clutch can be hoisted out as a unit. 
The completeness of the power plant is indicated by 
the use of a Motometer on the radiator cap, which in- 
dicates the temperature of the water in the cooling 
system. 

The gearset is a three-speed ratio progressive con- 
struction that is mounted at three points on two 
pressed steel frame cross members. A power take off 




Left Side of the New Packard Motor, with Which la larlnded 
the Clntch, It Reins a Block Cant L Head Type, Intended 
for the Three and Four-Ton Machine*. 
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is supplied when desired. Directly back of the gearset 
is the service brake, which is a large diameter drum 
on which is a wide contracting shoe. The power is 
transmitted from the gearset by a shaft with two sub- 
stantially enclosed grease packed, oil tight universal 
joints to a worm and gear wheel incorporated in the 
full floating rear axle, this being a carefully developed 
design of great strength and endurance. 

The Rear Axle Construction. 
The axle housing consists of two heavy steel tubes 
forced by hydraulic pressure into a central section 
that is stoutly webbed to secure rigidity. The top of 
this housing is formed by a steel plate or cover, to 
which is bolted a carrier in which is mounted the 
worm, gear wheel and differential. The worm is above 
the gear. The worm, gear and differential, when as- 
sembled, form a unit that may be removed or installed 
with the cover plate. The housing base forms a reser- 
voir for oil, which is fitted with an oil level outlet and 
a filler plug. Over filling this with lubricant is auto- 
matically prevented. The driving shafts are forged 
with integral end .flanges which are cut to form the 
dogs that engage with the clutch plates fixed in the 
wheel hubs. The construction is such that the shafts, 
the worm, gear and differential may be removed from 
the axle housing, all the load being taken by the axle 
case. 

Other Chassis Details. 

The channel section rolled steel frame is mounted 
on semi-elliptic springs, the rear springs being shack- 
led at both ends, so that there is no driving thrust 
upon them. The drive and braking stresses are taken 
by tubular radius rods of great strength, and by a 
torque arm mounted on a vertical pivot on the front 
of the axle housing, the forward end of which is sup- 
ported by a tubular cross member. As the frame is 
between, instead of above the springs, the centre of 
gravity is lowered and greater stability of the struc- 
ture is secured. The entire rear construction is very 
accessible. 

The steering gear is a worm and sector type, the 
worm and sector being forged integral with their re- 
spective shafts, and the connections afford absolute 
safety because of their great strength and durability. 
The service brake on the driving shaft is sufficiently 
powerful in normal conditions to lock the wheels, and 
the emergency brake, with shoes expanding in Jarge 
drums on the rear wheels, are extremely efficient. The 
front axle is a drop forged I section of large dimen- 
sions. 

Mounted on a board on a column directly in front 
of the steering wheel are all the control levers, this 
leaving the wheel clear, while all are extremely con- 
venient for the driver. The wheels are equipped with 
single solid band tires forward and dual solid band 
tires at the rear. The machines are built with option 
of 144 or 168-inch wheelbase for the two-ton, and 156 
and 196-inch wheelbases for the three and four-ton 
trucks respectively. 



NEW TAX RATE IN BAY STATE. 



Beginning Jan. 1, the owners of motor wagons and 
trucks in Massachusetts are required to pay an in- 
creased registration tax, the basis of which is $5 for 
any type up to 2000 pounds capacity, and $3 for each 
additional 2000 pounds capacity or fraction thereof. 
Previous to the date stated the tax was $5 a vehicle, 
without regard to capacity, which was, according to 
the representations of the Massachusetts Highway 
Commission, inadequate. The present law was advo- 
cated for two years before it was enacted. 

There are now more than 7500 motor vehicles 
owned in that state, of which about 33 per cent, are 
taxed the minimum rate, but the remainder have been 
required to pay what is regarded as extremely heavy 
increases, when measured by percentage. Consider- 
ing these ratios of increase, that for the 4000-pound 
wagon is 60 per cent., for the 6000-pound truck 120 
per cent., for the 7000-pound truck 180 per cent., for 
the 8000-pound truck 180 per cent., for the 10.000- 
pound truck 240 per cent., for the 12,000-pound truck 
300 per cent., and for the 14,000-pound truck 360 per 
cent. 



GOODYEAR HAS A GOOD YEAR. 



The reports presented at the annual meeting of 
the Goodyear Tire and Rubber Company, Akron. O., 
held recently, show that 1914 was the most successful 
in the history of the company. The net earnings for 
the fiscal year, ending Oct. 31, 1914, were $3,301,000, 
equal to 36 per cent, on the common stock. The bal- 
ance sheet shows current assets of $11,039,000. and 
current liabilities of $668,000, although notes were 
paid during the year to the amount of $3,653,000. All 
assets are actual values, as good will, patents, trade 
marks, etc., are always carried at $1 by the Goodyear 
Company. The cash on hand is nearly $3,000,000, 
more than double that of 1913. The board of directors, 
and the officers of the company were re-elected. 



ELECTRICS FOR PARCEL POST. 



Three electric cars, made by the Connersville, Ind., 
Buggy Company, have been placed in service at the 
Indianapolis, Ind., postoffice, by way of demonstra- 
tion of their value and economy. The service is given 
for this purpose by the Electric Vehicle Company, and 
it is planned to increase the equipment three cars at a 
time until 12 arc at work. 



MONEY FOR COLORADO ROADS. 



Colorado has $750,000 annually for good roads, of 
which $150,000 is derived from motor license fees, and 
the balance raised by a special tax of one-half mill for 
the highway fund. 
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LARGE ECONOMY OF 10-TON TRAILERS. 



OPERATION of highway transportation equip- 
ment depends primarily upon the judgment of 
the owner or his representative, and a knowledge of 
the possibilities with reference to conditions in which 
a work is done. Progressive men deal with situations 
as they find them, sometimes with regard merely for 
the present, and again with provision for the future 
so far as it may be forecasted. 

Heavy haulage in the sense of large loads is al- 
ways the most economical and logically the most 
profitable, but where the freights are of considerable 
size much depends upon the units if these must be 
handled and arranged. In any event the time required 
for loading and unloading is necessarily idle so far as 
actual transportation is concerned, and if this unpro- 
ductive time can be minimized the greater the ratio 
of productive work, provided conditions will allow the 
operation of the machine. 

E. \V. Woolman, who operates the Woolman Dai- 
ries in Philadelphia, Penn., has in his service a Mack 
tractor, which is rated at five tons, which hauls a trail- 
er with capacity of 10 tons, that, according to Mr. 
Woolman, has proven to be a highly efficient and eco- 
nomical machine. The tractor is a standard construc- 
tion with wheelbase of 133 inches, and it is fitted with 
a cab and windshield so that the driver may be amply 
protected in storms or cold weather. ( )n the rear deck 
of this tractor is the Mack universal coupling or fifth 
wheel, which is an adaptation of the fifth wheel or 
turntable as utilized by horse vehicle builders. 
Special Type of Enclosed Body. 
The centre of the fifth wheel is directly above the 
rear axle of the tractor, and on this is carried the up- 
per section of the turntable, which is attached to the 
body of the trailer. The trailer body is constructed of 
wood, the interior dimensions being 204 inches length, 
81 inches width, 72 inches height at the forward end 
and 75J/2 inches height at the rear. In the floor, ex- 
tending the full length of the body is a steel plate 16 
inches width, the surface of which is even with the 
deck. On either side is a rail or 
cleat which supports a remov- 
able deck of wood. The deck is 
composed of boards 12 inches 
width, and when these are in 
place there is a lower compart- 
ment with 2&y 2 inches clearance 
under it. 

The body is mounted on 
heavy semi-elliptic springs, 
which is carried on a large Tim- 
ken axle and 54-inch diameter 
wooden wheels with steel tires 
10 inches width. The construc- 
tion is see»ti 1 ingly very large, but 
the loads <- a Tied will average in 
excess of 10 tons, and the haul- 



age is very much of the time over the streets of the 
city. A full load is 168 cans of milk, each weighing 
about 125 pounds, 78 of which are stored in the lower 
compartment and 90 in the upper, the total weight' be- 
ing approximately 21,000 pounds. 

Body Designed for Quick Loading. 

The arrangement of the body is for comparatively 
quick loading, for two men can in 20 mniutes take on 
from a railroad freight house platform a full freight 
of cans. The trailer is backed to the platform and two 
rows of cans placed across the forward end of the 
lower compartment. Then two sections of the remov- 
able upper deck are laid and two rows of cans placed 
on that. This is repeated until the full load is taken 
on, one man handling the cans in the body and the 
other taking them from the loading platform and slid- 
ing them forward on the steel plate in the floor of the 
trailer. The cans could not be handled in this man- 
ner on an ordinary wooden deck. The load is re- 
moved by reversing the loading process. 

The YVoolson dairies are at 4709 Lancaster ave- 
nue, and the milk is hauled to them from the railroad 
terminals and to the distributing station at Darby, as 
well as incidental work, such as transporting supplies 
and empty containers. Previous to the purchase of the 
tractor and trailer the work was clone by two triple 
teams of horses, two extra animals being required to 
keep the haulage efficiency at the standard desired. 
A Typical Day's Haulage. 

A typical day's work is given to show that the 
tractor and trailer, even with the 10-ton capacity, is 
worked generally 15 hours each day, and two drivers 
are kept on the work, each working alone a part of the 
time. Starting at 7:30 in the morning with two driv- 
ers the tractor is driven from the dairies to the Penn- 
sylvania railroad milk depot at 31st and Chestnut 
streets and hauls two full loads of 168 cans each, the 
round trip being six miles. A third trip is made to 
the Baltimore & Ohio railroad milk depot at 25th and 
Spruce streets for a load of approximately 150 cans, 




E. W. WOOL-MAN. 
Perfectly Pasteurized 

MILKahd cream 



131 



•I7nn Lancaster avkm i: 



- V. 




5* 



Mack Tractor and Specially DcaUncd 10-Ton Trailer l ard for the Haulage of Dairy Prod- 
uct* In Philadelphia. Penn. 



Digitized by 



Google 



92 



THE MOTOR TRUCK 



February, 1915. 



the round trip being about Gy 2 miles. The men then 
go to lunch, the tractor having about I8y 2 miles and 
three loads that will weigh 30 tons to its credit. 

In the afternoon one driver works. Bottles are 
hauled from the freight station at 52nd street and 
Lancaster avenue to the dairies, the number of trips 
depending on the number of carloads of milk that are 
brought in. When not thus engaged bottles are 
hauled to and from the Philadelphia Bottle Exchange 
at 11th and Poplar streets, this trip being practically 
10 miles. The tractor is returned to the dairies at 5 
o'clock, where it is loaded with milk and cream in 
cans and in quart, pint and half-pint bottles in cases, 
which load is hauled to a distributing station at Dar- 
by, this being a 12-mile trip, the return being made 
with a load of empty cans and bottles. The driver who 
worked during the afternoon is relieved at 6 o'clock by 
the man who worked during the morning. After the 
freight of empties from Darby is unloaded a load of 
empty cans is taken on and this is hauled to the Penn- 
sylvania railroad milk depot at 31st and Chestnut 
streets, where this is unloaded and a freight of full 
cans is brought back to the dairies. This work is 
usually completed about 10:30 and the tractor is sent 
to the garage for the. night. The drivers alternate 
their working hours each week. 



AMERICAN DROP FORGE ASSOCIATION. 



BIG MOTOR STREET SPRINKLER. 



The Kissel Motor Car Company, Hartford, Wis., 
has supplied to the highway department of Pueblo, 
Col., what is probably the largest motor street sprink- 
ler in service. This consists of a six-ton KisselKar 
chassis on which is mounted a 1500-gallon tank, with 
water pump and headers for sprinkling, which will 
sprinkle a 60-foot street at a single operation, and 
which can be utilized for flushing the paving. The 
machine weighs, when loaded, approximately 12 tons, 
and if expectations are realized in service it will re- 
place about 14 horse drawn tank wagons. When used 
for flushing eight horsepower is required to maintain 
50 pounds pressure in the tank. In a trial the ma- 
chine has been equal to the estimates. 



BERLIN TRADE REPORT. 



A weekly trade report from Berlin, Germany, dur- 
ing the present crisis, is being published by the Amer- 
ican Association of Commerce and Trade, Berlin. The 
motive is, it is said, to foster the commercial rela- 
tions between the United States and Germany. It is 
the belief of the association that after peace has been 
declared, the American exporter will find a more 
ready market and fertile field for his goods in Ger- 
many than ever before. 

These reports will be mailed free of charge to 
those desiring to receive them. The address of the 
association is the Equitable building, Friedrichstrasse 
59-60, Berlin, Germany. 



Representatives of many of the larger drop forge 
manufacturing concerns in Michigan, Ohio, Indiana, 
Virginia and Canada, recently met at Detroit, Mich., 
and formed a temporary organization under the name 
of the American Drop Forge Association. Temporary 
officers were elected as follows: President, R. S. El- 
lis, superintendent of the Detroit Forging Company; 
vice president, George Desautels, manufacturing 
manager, Anderson Forge and Machine Company; 
secretary, A. E. Dibble, department manager, Frost 
Gear and Machine Company; treasurer, E. B. Home, 
forge and foundry superintendent, Packard Motor Car 
Company. 



DEMAND FOR PRESSED-ON TIRES. 



According to C. V. Martin, manager of the motor 
truck tire department of the Goodyear Tire & Rubber 
Company, there is an increasing demand for truck 
tires of the pressed-on type, which are desig- 
nated as "S. V." by the company, wherever there are 
facilities for handling them, and that the company is 
now preparing to equip many of its branches for re- 
moving and installing these tires on wheels. The 
statement is made that from the tests and experiments 
this is the best truck tire the company has as yet pro- 
duced. 



PEERLESS SELLS 250 TRUCKS. 



An order for 250 trucks has been received from 
London. England, by the Peerless Motor Car Com- 
pany, Cleveland, O. This order came from Gaston, 
Williams & Wigmore, and calls principally for four- 
ton models and will be equipped with the conventional 
army bodies having semi-circular tops covered with 
canvas. In addition to this initial order there is said 
to be another for 50 trucks a week after the first or- 
der has been supplied. This will be a steady order 
until notification terminating such has been given. 



WISCONSIN LAWS CONFLICT. 



The Milwaukee, Wis., ordinance prohibitng glar- 
ing headlights has been held invalid owing to the fact 
that it conflicts with the state law providing for bright 
lights on motor vehicles and specifically stating that 
no vehicle complying with the regulation shall be de- 
nied the use of any public highway or parkway in the 
state. 



The Yakima Avenue Auto and Wagon Works has 
been established at Tacoma, Wash., to 1 build motor 
truck wheels, bodies and wooden equipment for power 
wagons. 
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HINTS FOR PROPER MAINTENANCE. 



THE importance of a gauge for indicating the sup- 
ply of lubricant in the crank case of a motor is 
recognized by the manufacturer of the modern car, 




Flic. I — ShonlnK Construction Drtnlln of Oil <inuK<- Fitted 
to an Old Motor. 

but many of the converted pleasure motor vehicles are 
not thus equipped. Generally lubrication is by the 
plain splash system, and the supply is renewed when 
it is deemed necessary by the operator of the ma- 
chine. There is more or less guess work with this 
method, and frequently the bearings arc starved of 
lubricant. 

A suggestion for fitting an old motor with a gauge 
appeared in a recent issue of the Commercial Motor, 
and the method is shown at Fig. 1. The material is 
not expensive and the work can be performed by one 
handy with tools, or the parts could be made at a 
slight cost. 

The first step is to ascertain what should be the 
proper location of the gauge in the crank case, and if 
the motor is being overhauled it will be a simple mat- 
ter to displace a cylinder and, with the connecting rod 
at lower dead centre, measure for the opening as well 
as for the proper oil level. 

The crank case is then prick punched, and a hole 
drilled to take a piece of ^j-inch gas pipe. In the draw- 
ing it will be noted that the pipe is retained by two 
tapered washers, but the wall of the crank case could 
be tapped and the end of the gas pipe 
threaded. Tapered washers and lock nuts 
would insure rigidity of the pipe. 

The most difficult part of the work in 
building the gauge is the making of the 
block which forms a standard for the 
gauge proper. This block is made by tak- 
ing a piece of one-inch square steel, and 
drilling a hole to take the pipe. It will be 
noted that this hole is carried through the 
block jind the free end is closed by means 
of a tfAg- 

A 7/16-inch hole is drilled in top of 
block and opening recessed slightly, ^-inch in diame- 
ter, the glass tube to fit into. Two washers are cut, 
one f ,,: the top and the other for the bottom, the tube 



resting on these. By utilizing a 3/16-inch threaded 
bolt and passing it through the tube and block, the 
glass tube is held in place, as well as made leak proof. 
The correct height for the lubricant is marked on the 
glass tube. 



ADJUSTING STEERING GEAR. 



After considerable service the steering gear and its 
linkage will require attention. Much of the wear is 
generally due to a lack of proper lubrication, especial- 
ly in the linkage of old machines which is not provided 
with grease cups or similar lubricating devices. 

There are two movements of the steering wheel 
which occasion wear, the rotating, as in steering the 
car, and the thrust or end play. With the average 
type of steering gear, means are provided for elimin- 
ating lost motion, but the work of adjusting the com- 
ponents must be carefully performed else the parts 
will bind. In testing for lost motion one should note 
carefully whether or not the lost motion is due to 
play in the linkage. 

The type of steering gear, such as shown at Fig. 2, 
provides compensation for end thrust and lost motion. 
To adjust the gear, both front wheels should be jacked 
clear of the floor and, by having some one hold a wheel 
firmly, it can be ascertained how much of the lost mo- 
tion is due to the gear and how much to its linkage. 

If too much play exists, loosen the clamping bolts 
A and B, then turn the slotted adjusting nut to the 
right until the lost motion is eliminated. Next rotate 
the steering wheel to the maximum of its movement 
and adjust the worm gear by turning the eccentric 
bushing C. This adjustment should be made with the 
wheel turned either to the extreme right or left, be- 
cause the wear occurs in the centre. If, after several 
adjustments have been made, it be found that no more 
take up is possible, a new surface of the worm will 
have to be utilized. 

Displace the clamping bolt C and rotate the wheel 




.1 fterc 



Glan?- 




Slotted ftdju-^ti^ 



on cup 



1 Arro 




Won?? 



FIk. 



ponrnta Utilised I* Eliminating; I. out Motion (roam Strerlaa; Wear. 

I'/j times. This will bring one of the new surfaces in 
mesh with the worm. There are four surfaces to be 
employed. After making the adjustment of the other 
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components, replace the ball arm and make sure that 
all parts, such as the clamping bolts, are locked se- 
curely. 

Always renew the supply of grease when over- 
hauling the steering gear. 

Lost motion in the linkage will require varying 
treatment, according to the design, (ienerally the 
drag link is adjustable, but the tie rod yokes may re- 
quire new bushings and new bolts. It is generally 
cheaper to fit new bushings and bolts than to attempt 
to turn down the old bolts and make bushings to fit 
them. 



OVERLOADING TRUCKS CONDEMNED. 



KOEHLER TRUCK AGENCIES. 



Agencies for the sale of Koehler powor wagons 
have been established as follows: Adalian Brothers, 
Boston, Mass.; G. & A. Bell, Paterson, N. J.; City (la- 
rage, Norfolk, Va. ; Coffey & Irwin Improvement 
Company, Greenfield, la. ; Crocker Garage, Falmouth, 
Mass.; Holmes Adkins Company, South Omaha, Neb.; 
William Iliff, Newton, N. J. ; \Y. L. Krider, Meadville, 
Penn.; J. C. Lamb Auto Repair Company, Savannah, 
Ga. ; Alsop Motor Company. Richmond, Va. : \Y. E. 
Cookerly, Macon, Ga. ; Franklin Hardware Company, 
Franklin, Ky. ; Greensboro Motor Car Company, 
Greensboro, N. 11.; Lewis & Drye, Lebanon, Ky. ; 
Bartley Mallow, Chillicothe, O. ; Solon A. Stein, Read- 
ing, Penn.; L. M. Yordemberge Motor Company, Bal- 
timore. Md. : C. U. Williams Son & Co.. Bloomington, 
111. ; Weld & Beck, Southbridge, Mass. ; Speth Garage 
and Sales Company. Augusta. Ga., and Lininger's Ga- 
rage, Greencastle, Penn. 



WILL NOT AFFILIATE. 



After long discussion at a recent meeting of the 
Automobile Trade Association, Washington, D. C, it 
was decided to lay on the table the matter of affilia- 
tion with the Retail Merchants' Association. The 
election of officers resulted as follows: President, Jo- 
seph M. Stoddard; vice president, S. A. Luttrell ; sec- 
retary. Robert H. Martin ; treasurer, Colonel W. C. 
Long; directors, W. S. Keeler, H. B. Leary, Jr., and 
Claude E. Miller. Others present were William Ull- 
man, Howard Fisk, Harry Ward, Jerome Fancuilli, R. 
H. Harper. P. I. Harper. R. C. Smith, Leroy Mark, 
Irvin T. Donohoe. J. J. Barnhart. H. A. Jenks and J. J. 
Haas. 



TRUCKS AT THE DETROIT SHOW. 



At the Detroit automobile show there was a very 
good display of wagons and trucks, there being 34 
complete vehicles and 14 chassis shown. Of these 34 
complete machines 30 were gasoline and four were 
electrics, and of the 14 chassis one was electric. The 
display included one electric taxicab. 



The commercial vehicle committee of the N. A. C. 
C. is making a consistent effort to discourage the over- 
loading of commercial vehicles, and has asked the as- 
sistance and co-operation of the manufacturers of 
springs, who are usually called upon to supply rear 
suspension members of greater strength than the 
standard capacity, in order to accommodate the great- 
er weight. It is pointed out that the strength and ca- 
pacity of all parts of a properly designed truck are 
worked out on the basis of the maximum load, and 
that a change in the springs which will permit this to 
be increased will only throw strains on all other parts, 
which they were not designed to bear, and for which 
they are not guaranteed. The suggestion is made that 
the spring manufacturer decline to fill such orders 
without the approval of the maker of the vehicle, and 
this has already been agreed to by a number of these 
concerns. The annual banquet of the N. A. C. C. will 
be held at the Waldorf-Astoria on Tuesday, Jan. 5, 
which is during show week. 



TWO LARGER DENBY TRUCKS. 



The Denby Motor Truck Company, Detroit. Mich., 
which has built 1500 and 2000-pound wagons since its 
organization, has begun the production of 3000 and 
4000-pound machines. The trucks are to the same 
general design, using a Continental motor, 3-'j inches 
bore and five inches stroke, of the L head type, with 
the cylinders cast en bloc. The ignition is an Eise- 
mann magneto and Westinghouse engine starters and 
Kemco lighting systems are regular equipment. They 
are built with 144 or 160-inch wheelbase as desired, 
with left side drive and centre control levers. The size 
of the tires is noticeable, the 3000-pound machine hav- 
ing 34 by 3^-inch forward and 36 by six-inch rear 
shoes, and the 4000-pound truck has 36 by four-inch 
tires forward and 36 by six-inch single or 3^>-inch 
dual rear. 



UTILITY STEEL TRACTOR COMPANY. 

W ith capital of $25,000, the Utility Steel Tractor 
Company has been organized at Antigo. Wis., with D. 
C. Stewart president, N. C. Woodin vice president and 
F. A. Hecker secretary-treasurer. The company will 
build a four-wheel driven tractor from designs by Mr. 
Woodin, who was chief engineer for the International 
Hoist Company. The company is considering sev eral 
probable sites in Wisconsin and Illinois for a factory, 
which will be erected the coming spring. 



The Stewart Motor Corporation, Buffalo, Y., 
which since its organization has manufactured motor 
wagons exclusively, has begun the building of passen- 
ger cars, and displayed its first model, a six-cvJinder 
touring car, at the Buffalo show. 
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NEW COMMERCIAL CAR ACCESSORIES. 



THE "MOTOR EYE". 



W. Lewis Mack, general distributor. 
20 West Jackson boulevard, Chicago, 
III., is marketing a practical and use- 




ful device termed the "Motor Eye". As 
may be noted by the accompanying Il- 
lustration It Is mounted on the radiator 
cap by drilling a 7/16-Inch hole In the 
cap and passing the standard through 
the opening. The standard has a 
threaded stem for taking a lock nut, 
which is screwed up to secure the "Mo- 
tor Eye" In position. 

The device serves a number of useful 
purposes. It warns the driver when the 
temperature of the cooling fluid rises 
above normal, as well as Indicates low 
temperatures. Any failure of those com- 
ponents of the motor which would cause 
the overheating of the power plant Is 
denoted by the "Motor Eye". 

The registration of the temperature Is 
obtained by a mercury charged, metallic, 
thermo conductor rod in direct contact 
with the water as it leaves the motor 
and passes Into the radiator. The device 
is calibrated, and readings are taken as 
easily In the night as In the day. as the 
helirht of the fluid is easily noted 
against the light background afforded 
by the rays of the headlights. The "Mo- 
tor Eye" is Inexpensive and comes In 
two finishes, black and nickel. 



QUICK ACTIO* VI I.CANIKER. 



The production of vulcanizing equip- 
ments, especially of the portable type, 
has been responsible for a large number 
of drivers undertaking repairs to tires 
and inner tubes. The types designed for 
the novice are easily and successfully 
operated and, as a rule, do not require a 
knowledge of the principles of vulcaniz- 
Inis to accomplish good work. 

Henry T. Adams & Co.. Chicago. 111., 
has brought out a new type of vulcan- 
izer which presents interesting features. 
It is of the electric form, and It Is stated 
that it will operate efficiently from any 
llo-volt lighting circuit, or from the 
lamp socket of a motor vehicle equipped 
with electric lighting. It is also stated 
that the current generated by the Ford 
flywheel magneto may be successfully 
employed to operate the vulcanizer. 

The Quick Action vulcanizer, as it is 
termed, permits of making repairs on 
the road, as well as In the garage, and 
Is held to be very efficient for vulcanlz- 
Iiik casings. It is stated that a repair 
can be made in 20 minutes. The vul- 
canizer Is fitted with an automatic heat 
regulator, preventing burning, and it Is 




claimed that a repair can be made to an 
extra casing or tube when the car Is In 
motion, as the device draws but little 
current. It Is moderately priced. 



UNION AIR PUMP. 



The Pittsburg Auto Equipment Com- 
pany, Pittsburg, I'enn., is manufactur- 
ing the Union motor driven air pump 
for the model T Ford automobile, which 
should appeal to the operators of these 
cars desiring a power tire pump. The 
device is permanently attached by re- 
moving two bolts and the lower fan 
pulley, and substituting the bolts and 
pulley supplied with the Union equip- 
ment. The maker states that there Is 
no drilling or machining to be per- 
formed and that the parts are accu- 
rately made. 

The pump is brought into operation 
only when the guide rod is depressed, 
and it Is stated that It will pump up any 




Ford tire to a pressure of 60 pounds In 
75 seconds. To throw the pump out of 
operation the guide rod Is lifted and se- 
cured in position by a keeper. With each 
Union pump are supplied 11 feet of the 
best high pressure air hose, nipple and 
valve connections. The material and 
workmanship are first-class In every re- 
spect, and the price is moderate. 



PAI L, CARHUHETOR HEATER. 



The Fort Wayne Engineering & Man- 
ufacturing Company. Fort Wayne, Ind.. 
Is marketing the Paul carburetor air 
preheater, a device for making easy the 
starting of a cold motor in low temper- 
atures. Use Is made of the heat of elec- 
tricity. 

The preheater is incorporated in the 
tubing or coil conveying the heated air 
from the exhaust manifold to the air In- 
take of the carburetor. By pressing a 




button the current heats the device, and 
when the motor is cranked warm air Is 
drawn into the carburetor, assisting in 
the vaporization of the cold fuel. The 
complete equipment Includes the heater, 
15 feet of wire, a cowl switch and In- 
structions. The preheater will operate 
on any six-volt current. 

RAISKWKLI, JACK. 



The Slpp Machine Company. Paterson. 
X. J.. Is Introducing the Kaisewell Jack, 
which Is stated to be a radical depart- 
ure from conventional practise in that a 
Jointed handle 2*£ feet long Is employed 
for operating it. 



FORD CLUTCH THROW-OUT. 

The Perkins-Campbell Company, Cin- 
cinnati. O., maker of Ford specialties, is 
marketing the Ford clutch throw-out. a 




device with which the driver can disen- 
gage the clutch by operating the brake 
pedal. This reduces the effort by 50 per 
cent., as it is not necessary to operate 
both the clutch and brake pedals. The 
clutch throw-out is also of service when 
utilizing the reverse pedal and will be 
appreciated by beginners, who generally 
stall the motor. It affords perfect con- 
trol when operating the car either for- 
ward or backward. The device can be 
attached in a few minutes without al- 
teration. 



AUTOMATIC TIRE I.VKLATOR. 



The 1). L. Davis Manufacturing Com- 
pany, Marquette building, Chicago. 111., 
is marketing the automatic tire inflator. 
which is a novel mechanical construc- 
tion that maintains the tires of the mo- 
tor vehicle In a fully Inflated condition; 
that Is, air Is pumped to the shoes when 
the car is being operated. The air is 
supplied by a pump of the diaphragm 
type, and there Is a distributor on the 
dash board of the machine. 

The air is pumped through rubber 
tubes to a rotary Joint placed in each 
wheel. This Joint consists of two cir- 
cular discs, which revolve upon one an- 
other, one disc being fixed in the hub of 
the wheel, revolving with it. while the 
other is attached to the axle, and Is sta- 
tionary. These discs are connected by 
a deep groove in the revolving disc, into 
which tits a projecting ring or flange on 
the other disc, which carries a U shaped 
gasket of such form that, when air is 
pumped into the groove the pressure 
expands the gasket, so that the edges 
grip the walls of the groove. This pro- 
vides an air chamber In the hub of the 
wheel, and the air is carried from this 
compartment direct to the tire. An air 
tube leads from this chamber to the 
valve stem, as shown in the accompany- 
ing illustration. An adjustable sliding 
sheath connection is provided, making 
it possible to attach a conventional hose 
line. The device Is reasonable In price. 
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POLO TIRE ALARM. 



WILSON WORM DRIVEN TRUCK. 



W. Lewis Mack, general distributor, 20 West Jack- 
son boulevard, Chicago, 111., is marketing an improved 

model of the Polo tire alarm. 
This device is for service on 
pneumatic tires, is attached 
to the dust cap threads of 
the valve stem, replacing 
this and the valve cap. The 
Polo tire is a signal and 
gives warning to the oper- 
ator of a motor vehicle when 
the pressure falls below that 
which should be maintained. 
The device has a wide 
range of adjustment, and 
can be set as desired. It also 
eliminates the use of a pres- 
sure gauge. The alarm is so constructed that it can be 
entirely shut off without removal if its service as a 
warning is not required. The Polo tire alarm comes 
four to the set and is inexpensive. 

The "M-E" tire tool is another practical device 
marketed by W. Lewis Mack. It is very compact, and 
consists of a pair of jaws having prongs which open 
cuts in a tire sufficiently to permit cleaning and re- 
pairing. The tool is operated by a trigger and ratchet 
device. Details and prices will be supplied upon re- 
quest. 




The J. C. Wilson Company, Detroit, Mich., which 
recently began building a 3000-pound chain driven 
truck, has produced a worm driven machine of the 
same capacity which was seen for the first time at 
the Detroit show. The tractive effort is through the 
forward ends of the rear springs, there being no radius 
rods. In other details the design is similar to the chain 
driven type. 



NEW 'BUS SERVICE IN NEW YORK. 



»w I'olo Tire Alarm. 



Making four trips a clay, a new 'bus line operating 
between Sherburne and Oxford, N. Y., is meeting with 
favor and, should the state highway between Utica 
and Binghamton be promptly completed, it is prob- 
able that the proposed trolley will not be built, and 
that the 'bus service will be continued in its place. 



ESTERLINE CHARGING OUTFIT. 



WILLYS RETIRES FROM TRUCK INDUSTRY. 



The retirement of John N. Willys from the motor 
truck industry took place Jan. 15, when the Willys- 
Overland Company disposed of its interests in the 
Gramm Motor Truck Company of Lima, 0. y to the 
Geiger-Jones Company, Canton, O., and by the condi- 
tions of the transfer the Geiger-Jones Company will 
manufacture large and small trucks and 
will control the sales organization of the 
Garford trucks and Willys Utility wagons, 
before then built at Elyria. O. With con- 
trol of the common stock and their inter- 
est in the preferred stock of the Gramm 
Company, the Geiger-Jones Company will 
direct the production and sales, continuing 
the plant at Lima. O., and the service sta- 
tions in New York. Boston, Brooklyn. 
Newark and Philadelphia, and maintaining 
their relations with Overland dealers and 
distributors throughout the United States 
and foreign countries, with the purpose of 
expanding the business as rapidly as con- 
ditions justify. The reason stated by Mr. 
Willys for disposing of the truck interests 
are that he considers it a business separate from man- 
ufacturing automobiles in quantities, and the growth 
of the Overland Company has necessitated concentra- 
tion of its organization at the main plant at Toledo. 



The Esterline Company, Indianapolis. Ind., has 
brought out a low-priced battery charging out- 
fit for service where a large number of cells is not to 
be charged daily. The equipment comprises a dyna- 
mo suitable for charging both six and 12-volt batter- 
ies, a switchboard with a zero centre, a nickel plated 
ammeter, and an automatic switch for connecting the 
batteries to the dynamo or disconnecting them in the 
event the generator should cease operating. Provi- 
sion is also made on the board for the charging of four 
batteries at one time. 

The switchboard is 10 by 20 inches, and is designed 
for mounting on or near the wall. All of the perma- 
nent connections are made in the rear of the board 
and the battery connections on the front. The equip- 
ment in service is shown in an accompanying illustra- 




The 



lOnterllne Charging Equipment Having- Automatic Switch. 

Hon and. as may be noted, the dynamo is fitted with a 
pulley and driven by belt from an electric motor. The 
dynamos are made in two capacities, rated at 12 and 
18 amperes respectively. 



Digitized by 



Google 



February, 1915. 



THE MOTOR TRUCK 



97 



NEW MACHINERY, TOOLS AND EQUIPMENT. 



TO MEET the demand for the individual motor 
driven and single-pulley driven lathe, the Monarch 
Machine Company, Sidney, O., has developed the 
Monarch geared headstock, which method of drive can 
be applied to all sizes of lathes produced by this con- 
cern. 

The headstock provides eight mechanical changes 
of spindle speeds covering a wide range, any one of 
which is practically instantly obtained by the two 
levers on the front of the headstock. With the driv- 
ing shaft at the recommended speed of 300 revolu- 
tions- a minute the spindle speeds afforded are as fol- 
lows: 25, 40, 58, 83, 116, 182, 262, 375. This, the 
maker points out, provides a sufficiently wide range 
of spindle speeds for all practical pur- 
poses. A wider range of speeds can be 
furnished, if desired, by using a two- 
speed countershaft with the single-pulley 
drive, and a variable speed or multi- 
speed motor with the motor driven lathe. 

The headstock is of the solid, full 
webbed type, carefully aligned with the 
bed. and its rigidity and close adjust- 
ment prevent chattering on heavy cuts. 
The spindle is large, is made of 50-point 
carbon crucible steel, and is accurately 
ground to size. Phosphor bronze is em- 
ployed for the spindle bearings. 

The bed is wide and deep with heavy 
walls and large box girders afford 
strength. The back gears are locked in 
and out of position by a spring plunger, 
and the double back gears are of the posi- 
tive geared type. The tailstock is sub- 
stantial, has two clamp bolts and is so 
shaped that the compound rest can set 
at right angles when turning work o'" 
small diameters. All joints are carefullj 
hand scraped, insuring accuracy and alignment. 
The compound rest is gibbed throughout. is 
very wide and has large wearing surfaces. 
The dial, the swivel and the cross feed dial are 
accurately graduated. The tool post is of steel, milled 
from the bar. The steel rack is in one section and is 
cut to templets to insure accuracy. The carriage and 
apron are held to be exceptionally large and heavy for 
a lathe of this size. The carriage has a 23-inch bear- 
ing. The cross bridge is six inches wide and is heavily 
reinforced. All small gears in the apron are of steel, 
and all studs are provided with an oil device. The 
lathe has a feed reverse, and an interlocking device 
prevents the feed rod and lead screw from becoming 
engaged at the same time. The rack pinion disen- 
gages when screw cutting. 

The mechanical principles used in the Monarch 
geared headstock are the same as utilized in the gear- 



set of the motor vehicle, having sliding gears and posi- 
tive clutches. Twelve gears comprise the gearing, 
eight of which are constantly in mesh and four slide 
in and out, these being of steel. All gears are cut 
eight pitch and are lJ4" m ch face. The two shafts are 
l}i inches in diameter and operate in phosphor bronze 
bushings. Details and prices of the lathe, as well as 
the other products of the company, will be supplied 
upon request. 



HAUCK KEROSENE TORCH. 



A kerosene burning torch is being marketed by the 
Hauck Manufacturing Company, 140 Livingston ave- 




Tke 



Monarch Individual Motor Driven Lathe, Operated br a Two-Hoi 
power Constant Speed Motor — Drive la by Silent Chain. 

nue, Brooklyn. N. Y. It is similar to the ordinary 
plumbers' torch, but a longer heating duct is provided 
to adapt it to the slower vaporization of kerosene. The 
maker calls attention to the design permitting the use 
of a cheaper fuel than gasoline and its safety. Com- 
plete details and prices are given in the circular, de- 
scribing the device, which will be supplied upon re- 
quest by addressing the Houck Company. 



SPIRAL GREASE RETAINERS. 



The Motor Specialty Company, 2418 North Broad- 
way, Los Angeles. Cal., is producing a device for re- 
taining the grease which has a tendency to work out 
of the differential case and along the axles inside of 
the housing. It consists of steel members wound 
spirally around the axle in such a direction that the 
grease wdl be turned back by the rotation of the axle. 



Digitized by 



Google 



98 THE MOTOR TRUCK February, 1915. 

CORRESPONDENCE WITH THE READER. 



Platan Rings — Reader, Lexington, Ky. 

What care must be taken to remove piston rings and what 
Is the best method? 

Because piston rings are fragile they are easily 
broken when displacing them from the piston unless 

proper care be exer- 
cised in their re- 
moval. The rings 
set into grooves or 
recesses in the pis- 
ton and to displace 
them they must be 
sprung, or in other 
words, the diameter 
of the ring increased 
sufficiently to per- 
mit it being slipped 
from the piston. 
A simple and 
generally employed, is 
provides for the use of 




Fig. 1 — Illustrating Practical 
Method of Removing- Piston 
Ring*. 



practical method, one 
shown at Fig. 1. It 
three thin strips of metal, such as old hack saw blades. 
Two of the blades are inserted between the piston and 
ring as shown in the drawing and the third member 
placed at the rear, equidistant from the front members. 

The ring is removed by moving it upward, exert- 
ing an even pressure on all sides. The lower ring is 
displaced first, the middle member second and the top 
ring last. In replacing the ring the bottom one is first 
located, then the middle member, and the top one last. 
Care must be taken to have the slots spaced equidis- 
tant from each other when the piston is replaced in 
the cvlinder. 



ve Stem 



Adjusting Tappets — Subscriber, Fort Worth. Tex. 

Kindly explain the construction of the valve mechanism 
and give me a drawing showing the parts, also how the tap- 
pets are adjusted. What is the proper distance between the 
valve stem and the tappet on a tour-cylinder motor? 

The components of the valve mechanism are shown 
at Fig. 2, the drawing being a sectional view. As may 

be noted, the valve 
is retained on its 
seat by a valve 
spring and is lifted 
by a tappet or push 
rod. 

This push rod 
moves freely in a 
vertical direction in 
a housing attached 
to the crank case of 
the motor, and the 
tappet is actuated by 
a cam on the cam- 
shaft. When the 
last-named member 
revolves, the cam 
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moves the push rod upward, causing the tappet to 
make contact with the lower end of the valve stem, 
and a further rotation of the cam lifts the valve stem. 
During the upward movement of the valve stem the 
valve spring is compressed but, upon the camshaft 
completing a full revolution, the valve reseats, as the 
tendency of the valve spring is always to pull the 
valve stem down. Adjustment of the space between 
the valve stem and tappet is obtained by loosening the 
lock nut and rotating the tappet to the right or left, to 
decrease or increase the space above referred to. The 
proper distance to be observed depends upon the tim- 
ing of the motor, and this information should be ob- 
tained from the maker of the car. 



Fig. 2 — Component* of Valve Mech- 
anism. 



Roller Bearings — Driver, C anton, O. 

Our delivery car has roller bearings In the front wheels. 
They are loose. How can they be adjusted? I am told that 
they are Timken and can be adjusted. 

A sectional view of the bearings referred to and 
employed in the front wheel is shown at Fig. 3. To 
ascertain if the 
play be in the 
bearings, jack up 
the axle so that 
the wheel clears 
the floor, then 
grasp the upper 
and lower sections 
and rock the wheel. 
Care should be 
taken not to mis- 
take the play of a 
worn spindle bolt 
for that of the 
wheel bearings. It 
is a good plan to 
wedge a block of 
wood between the 
spindle body and the axle when testing the wheel for 
play. 

If the bearings are loose they may be tightened by 
displacing the hub cap, removing the cotter pin, and 
screwing down the notched adjusting nut. It is best 
to perform this work with the wheel rotating. Turn 
the nut until the bearing binds, then slack off until 
the wheel spins easily and freely. A slightly loose 
bearing is preferable to one that is too tight, with roll- 
er bearings. After making the adjustment, lock the 
nut in place, and be sure that the cotter pin is inserted 
and the ends split. 

When adjusting bearings it is an excellent plan to 
remove all of the old lubricant and thoroughly clean 
all components before repacking with new grease. 
What is termed a graphite grease is recommended, 
and the hub cap should be filled with it before replac- 
ing it on the hub. 




Fig. 



it — Roller Bearings and Parts 
Utilised In Adjustment. 
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TWO SIZES OF FREMONT-MAIS TRUCKS. 



Internal Gear Drive and Unit Assemblies of Components, Making for Complete Protection 

and Long Endurance, Features of the Construction. 



DESIGNED to meet the exacting requirements of 
American highway haulage, the Fremont-Mais 
trucks, built by the Lauth-Juergens Motor Car Com- 
pany. Fremont, O.. represent the highest development 
of the internal gear drive by Albert F. Mais, who is 
widely known as a motor vehicle engineer, and who 
has for years concentrated his endeavors to perfecting 
this form of power transmission. 

The internal gear drive system affords complete 
protection of all moving parts and thorough lubrica- 
tion, so that friction losses are minimized, and there 
is practically no loss of efficiency after a long period 
of service. The load is carried on the dead rear axle, 
the jackshaft driving the wheels, and the ratio of the 
spur pinions to the internal ring gears is such that ex- 




do not cause excessive wear by cramping moving parts. 

As to the different units, the one is the power 
plant, which is mounted on three points. The control 
mechanism is assembled with it, as are all the wire 
and oil connections, and after the removal of a few 
bolts the unit may be lifted or hoisted clear of the 
chassis. The second unit is the rear axle, this includ- 
ing the jackshaft. brakes and driving shaft. The third 
is the front axle, and the fourth is the chassis frame 
and the springs. 

These trucks are built in two capacities, model O, 
designed for a 3000-pound freight, and model P, which 
is 5000 pounds rating. These machines are construct- 
ed to a standard design and differ only in the propor- 
tions of the components. The horsepower of the mo- 



- 9 




■•del P Two-Ton Chassis Equipped with a Cab and Express Body with Frame Support for a Cover to Proteet a Load Against 
storms. Thin Body Being Considerably Elevated by Longitudinal and Transverse Bolsters. 



treme efficiency for the power developed by the motor 
is consistently realized. 

In the Fremont-Mais trucks the greatest degree of 
simplicity has been sought, accessibility being regard- 
ed as an extremely potent factor, and the designs have 
been so constructed that unit assemblies, each practi- 
cally an independent group, which can be disassem- 
bled and assembled with minimum labor, are a fea- 
ture of the constructions. Light weight has been se- 
cured by the use of high-grade materials, yet there is 
an unusually large factor of safety. The chassis is 
made flexible so far as possible with a view of mini- 
mizing the stresses resulting from road and load con- 
ditions, so that on uneven surfaces driving and braking 



tor of model O is rated at 22.5. and that of model P at 
27.25, by the S. A. E. formula. The power of the en- 
gines is conservatively rated and both will develop 
considerably in excess of the figures stated. Because 
of the high efficiency of the designs and the fact that 
there is little frictional loss of power, the machines 
are adapted for service in conditions where motor 
trucks would not be believed practical. 

Every provision has been made to insure endur- 
ance in extremely severe service. The radiation sys- 
tem of the power plant is such that there is no possi- 
bility of heating, lubrication is unusually thorough, all 
of the wearing parts either operating in oil or grease, 
or large oil or grease cups have been fitted, and prac- 
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tically all of the operating mechanism is enclosed. The 
chassis frame is suspended on semi-elliptic springs, 
the forward set being under the side members, but the 
rear set being outside of them, this making for a very 
low centre of gravity and steadiness of the load, as 
well as facilitating loading and unloading. The ma- 
chine is driven through the forward ends of the rear 
springs, which are pivoted on large drop forged hang- 
ers, this being a practise very generally adopted in 
Europe, but which has not been accepted by Ameri- 
can engineers and builders. This lessens the weight 
considerably and eliminates the driving and braking 
stresses upon the frame between the points of spring 
support, two factors of material importance. 

The Fremont-Mais design is the result of careful 
investigations made in this country and in Europe, 
with the purpose of constructing what would be suited 
for every practical purpose, and in it is represented all 
that scientific engineering has demanded to secure 
economy and service longevity. 

The following description is that of the 3000-pound 
chassis, and statement will be made wherever neces- 
sary with reference to the 5000-pound machine, which 
differs only in dimensions. 

The motor is a water cooled, four-cycle, four-cylin- 
der, L head type, with the cylinder cast en bloc, the 
valves being on the right side. The block is cast from 
a special gray iron with the water jacket integral, the 
top of jacket being open so as to thoroughly clear the 
large passages and insure free circulation. The top 
of the jacket is a large cover plate with a central chan- 
nel to direct the flow of water to the outlet manifold, 
that is attached to the block by a series of cap screws. 
Webs are cast beneath the valve pockets, so that the 
valve stems and tappets may be completely enclosed. 
The base flange is unusually wide and heavy. The 
blocks are first tested by water pressure, after which 
they are bored, aged to allow the fullest effect of cast- 
ing stresses, reamed and ground to size, great care be- 
ing taken to have each block conform to standard di- 
mensions. The blocks are very carefully finished. The 
pistons are cast from the same material as the cylin- 
der blocks and with large bosses to secure ample bear- 
ings for the wristpins. The pistons are turned and 



ground to exact size, being channelled for four ec- 
centric rings above the wristpins, with four oil 
grooves to provide a full distribution of oil. The pis- 
ton rings are ground on the outer peripheries and the 
edges to accurately fit the channels. 

The crank case is cast from an aluminum alloy in 
two sections, the division being horizontal. The up- 
per section has a vertical transverse web dividing it, 
which carries the centre main bearing, and there is a 
horizontal transverse web that divides the lower sec- 
tion, this forming the bottom of the crank case and the 
top of the oil reservoir beneath it. In this web are 
four transverse troughs or pits, in which is collected 
the lubricant for the splash lubrication. At the for- 
ward end is the usual extension to house the timing 
gears, which housing is integral with both sections, 
and which is closed by a cover plate. At the rear both 
sections are extended to form a housing for the clutch, 
the upper portion of the bell being removable to reach 
the clutch. The rear supporting arms of the power 
plant are cast integral with the housing, and the up- 
per section of the crank case has on the left side the 
brackets that support the magneto and the water 
pump and shaft. 

The crankshaft is a special quality steel drop forg- 
ing, heat treated and machined and ground to size, 
with a flange to which the flywheel is bolted integral 
with the shaft. The shaft is mounted in ihree large 
nickel babbitt bearings retained in brass shells. The 
connecting rods are drop forged from selected steel 
and are I section. The big end bearings are nickel 
babbitt in bronze shells and these are clamped with 
heat treated nickel steel bolts. The wristpin ends of 
the connecting rods are fitted with phosphor bronze 
bushings, the rods oscillating on the wristpins that are 
fixed in the piston bosses with retaining screws. The 
wristpins are case hardened open-hearth steel, care- 
fully ground and finished. 

The camshaft is drop forged from a single piece of 
superior open-hearth steel with the cams integral and 
with a flange to which the timing gear is bolted. The 
shaft is machined, ground and case hardened, the cams 
and bearings being accurately ground and fitted. The 
timing gears are made with flanges to prevent end 




Side View of the Fremont-Mais Model P Internal Gear Driven Cha*nl», Showing the Extreme Simplicity of Construction. 
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play and are helical cut, with wide faces, and are prac- 
tically noiseless in operation. Especial care is taken 
to maintain gear centres. Unusual attention has been 
given to the cutting of these gears. The set consists 
of the crankshaft, camshaft, pumpshaft and idler 
gears. They are completely enclosed by a readily re- 
movable cover plate and can be taken out quickly 
when necessary. 

The valve ports are large and the valves are made 
with nickel steel heads to which soft steel stems have 
been electrically welded. The valves are carefully fit- 
ted and are interchangeable. The valve stems oper- 
ate in long bushings that may be renewed when worn, 
and the springs are large and specially tempered. The 
valve tappets are a mushroom type, designed to pre- 
vent leakage from the crank case, that are adjustable 
by screws and nuts. The tappets are mounted in long 
guides carried in the base flange of the block. The 
valves are protected by two pressed steel plates that 
are retained by winged nuts that are readily remov- 
able. 

The cooling system of the power plant includes a 
large capacity finned tube radiator that is spring 
mounted on the forward end of the chassis frame, 
through which water from the motor is circulated by a 
bronze water pump of centrifugal type mounted at the 
left side of the crank case, with the inlet manifold at 
the base of the water jacket. The radiator is cooled by 
a fan mounted on two sets of ball bearings on an ad- 
justable bracket on the forward cylinder, that is 
driven by a flat belt from a pulley on the extension of 
the water pump shaft. 

The motor is lubricated by a combination force 
feed and splash system that is said to be extremely 
efficient. The oil is carried in a reservoir in the base 
of the engine case, and after being filtered by a screen 
at the inlet is drawn by a plunger pump driven by 
the camshaft and forced through a pipe in which is a 
sight glass in constant view of the driver. The oil is 
carried through ducts cast in the crank case and the 
three main bearings and the timing gears are flooded. 
The excess oil is drained into the base, where it col- 
lects in the troughs into which the big ends of the 
connecting rods sweep. The splash lubricates the cyl- 



inders, pistons, connecting rods, wristpins, camshaft 
and valve tappets, and the overflow drains into the 
reservoir. The end main bearings of the crankshaft 
and the bearings of the water pump shaft are fitted 
with oil deflectors, which prevents the lubricant leak- 
ing from the crank case. The oil pump and the screen 
are removable from the outside of the crank case 
should occasion require. The level of the oil in the 
reservoir is indicated by a gauge near the combina- 
tion breather and filling tube. 

The fuel is supplied through an automatic float feed 
type of carburetor that is stated will afford a satis- 
factory mixture at all speeds. The intake manifold 
from the carburetor is designed to afford free passage 
for the gas. The fuel ignition is by an Eisemann high- 
tension magneto, with a fixed position for the spark. 
The motor is fitted with a large exhaust manifold that 
insures against back pressure and the complete scav- 
enging of the cylinders. 

The clutch is a cone 13 inches diameter and three 
inches width, with facing of chrome tanned leather 
applied over springs that insure easy engagement, and 
which can be adjusted from the outside of the clutch. 
A ball thrust bearing is installed on the disengaging 
collar. The clutch is designed to afford high efficiency 
and have long endurance, and it is amply protected. 
The clutch shaft is coupled to the main shaft of the 
four-speed ratio selective gearset. which is contained 
in a casing that is so formed that when bolted to the 
engine case the flywheel and clutch is housed. The 
gearset case is a very rigid construction, having at the 
rear end an oil retaining device that prevents leakage 
of the lubricant. The universal joint is united with 
the main shaft of the gearset by a square shaft of sub- 
stantial proportions. The shafts are all heavy and are 
mounted on annular ball bearings. The wide faced 
gears are heat treated nickel steel. The speed reduc- 
tions are as follows: Fourth, .840:1 : third. 1 :1 ; sec- 
ond. 1.654:1 ; first. 3.4:1 ; reverse, 4.371 :1. 

From the gearset the driving system includes a 
tubular shaft with a universal joint at the gearset, the 
rear end of which is mounted in a bracket carried on a 
frame cross member. In this bracket is a substantial 
bearing. The bracket carries the forward end of the 




Top View of the Fremont-Mali Model P Internal Gear Driven Chanala, with the Tabular Driving Shaft Supported hj- a Bracket 

on a Frame Crosa Member. 
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The Unit Power Plant of the Fremont-Mai* Trucks, with the 

Mounted on It. 

tubular driving shaft. There is a universal joint at 
both ends of the shaft, the rear joint being housed in 
the forward extension of the jackshaft housing that is 
mounted on the rear axle. 

The rear axle is a steel drop forging with a wide 
central section in which is an eye or opening through 
which the housing of the jackshaft is extended for- 
ward. This axle is forged with the spring seats in- 
tegral. At either side of the eye is a bracket that 
supports the service external contracting shoe brake 
that operates on the drum on the pinion shaft. At 
either end, inside the spindles, are the spiders that fit 
the steel drums of the rear wheels, these enclosing the 
gears and supporting the outer ends of the brake 
shafts. The inner ends of these shafts are carried by 
brackets bolted to the axle. These flanges also sup- 
port the outboard ends of the jackshaft housing, and 
the central section of the jackshaft housing is riveted 
to the rear axle. A rear cover to this central housing 
protects the bevel gear differential assembly. The 



drive from the main shaft is by a 
pinion. The pinion shaft, the differ- 
ential and the jackshafts are mounted 
on annular ball bearings of large ca- 
pacity. The ends of the jackshafts 
carry spur pinions which mesh with 
the internal ring gears in the steel 
drums on the rear wheels. These 
drums are 16 inches diameter and the 
faces are seemingly very wide. They 
not only house the driving gear, but 
the emergency brake shoes, which are 
of unusual size. Reference to the ac- 
companying illustration will show that 
the jackshaft centres are directly back 
of the centres of the wheel spindles. In 
addition to the annual ball bearings 
the hubs are carried by long bronze 
bushings, which extend the greater 
part of the length of the housing be- 
tween the ball bearings. The construc- 
tion is comparatively light, very rigid 
and strong, and is extremely enduring. 
The frame is constructed from a special shaped 
pressed steel channel with five cross members with 
the gussets integral, one of which is between the 
brackets carrying the forward ends of the rear springs, 
and two tie rods. This is suspended on semi-elliptic 
springs, the forward set being 42 inches length and 
2]/z inches width, having 11 leaves, and the rear set 48 
inches length and three inches width, having 13 
leaves. The front axle is an I section steel drop forg- 
ing of large dimensions. The wheel spindles are un- 
usually large and are fitted with roller bearings. The 
wheels are wood, artillery type, each having 12 spokes, 
and are shod with 36-inch single solid band tires for- 
ward and dual tires at the rear. The wheelbase is 132 
inches for the 3000-pound truck and 144 inches for the 
5000-pound machine, but when desired the light vehi- 
cle is built with 144 inches wheelbase and the heavy 
truck with 132 inches wheelbase. The tread is 58 
inches for the forward wheels and 60 inches for the 
rear wheels. 



Control Levers 




The Rear Axle of the Fremont-Mai* Truck* Without the Wheela, Showlne; the Service Brake and Emergency Brake Shoes. 
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ly in front of {he driver, as will be noted from the illus- 
tration of the chassis. The lighting is by a six-volt,. 
80-ampere storage battery that supplies the dash and 
tail lamps, which will light the machine for 50 hours. 

The chassis are sold with or without body equip- 
ment. When desired bodies are built to specifica- 
tions, or they are constructed to standard designs that 
frequently meet every requirement. The normal load- 
ing space is 120 by 60 inches for the 3000-pound truck 
and 144 inches by 60 for the 5000-pound machine. 



NEW LONDON TO BUY FIRE TRUCK. 



At its last meeting the fire committee of the com- 
mon council of New London. Conn., discussed the ad- 
visability of securing a motor driven apparatus for the 
F. L. Allen Hook and Ladder Company. Authority 
to so equip that station hail been voted, and the meet- 
ing was to decide what make truck would best answer 
the city's needs. 1 lowever, as the committee did not 
have necessary data, it dii' not make choice. The com- 
mittee will expend about $10,000 for new apparatus- 



Top View of the Rcor Axle anil Spring- Suspension of the Fre- 
mont-Mai* Trucks, nnd the Brake Mnkaite. 

The brakes are very powerful and quick acting. 
The emergency brake, operated by a hand lever, has 
drop forged shoes faced with anti-friction material 
with three-inch faces that are expanded within the 
drums on the rear wheels, and the service brake is a 
set of drop forged shoes that are faced with similar 
material that contract on the drum 10 inches diam- 
eter and three inches face on the driving shaft directly 
in front of the rear axle, this being operated by the 
foot pedal. The adjustment of this brake is by a 
winged nut that is instantly accessible. 

The steering gear is a screw and nut type that is 
adjustable by a nut at the base. The steering column 
is at the right side of the chassis and is mounted on a 
very rigid bracket bolted to the frame side member, 
and is supported by a heavy foot bracket bolted to the 
steel floor plate. The stationary column is 1)4 inches 
diameter and the wheel is 18 
inches diameter. The clutch 
is operated by the left foot 
pedal and the service brake 
by the right foot pedal, the 
emergency brake by a cen- 
tral hand lever, and the 
gears are shifted by a hand 
lever. Both hand levers are 
placed in the centre of the 
footboard. Two levers on 
the steering wheel control* 
the throttle and the air sup- 
ply of the carburetor. The 
gasoline tank is a pressed 
steel seamless tank that has 
14 gallons capacity and is 
mounted on the dash direct- 



HEXTER TO SELL REPUBLIC TRUCKS. 



The sale of Republic trucks, built by the Republic 
Motor Truck Company, Alma, Mich., east of Pitts- 
burg, Penn., is now directed by P. K. Hexter, former- 
ly president of the Hexter Gas- Electric Vehicle Cor- 
poration, which has been reorganized as the Roland 
Gas-Electric Vehicle Corporation, and designer of the 
Hexter omnibus, which this concern is now building, 
he having been appointed eastern district sales man- 
ager. 



PLAN TO BUY FIRE APPARATUS. 



Fairfield, Conn., plans to equip its fire station No. 
1 with the motorized equipment, the favored proposal 
being to purchase an automobile chassis, properly 
equip it and use it as extra apparatus. A recent fire 
demonstrated the need of such a machine. 




Hear Axle of the Fremont- >lal» Trurku with a Wheel Removed, Showing; the Internal Gear 

and Brake Drum. 
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HOW BIG CONCERNS SERVE TRUCK OWNERS. 

Facilities of the Mammoth Station of the Packard Motor Car Company of Boston Typical of 
the Nation-Wide Organization Developed to Afford the Attention and Over- 
sight Insured by the Manufacturer's Service Policy. 



EVERY purchaser of a motor truck or wagon ex- 
pects to profit through its use. either by effect- 
ing economies that are impracticable with ani- 
mal equipment or by attracting business that is be- 
yond the limitations of existing facilities for transpor- 
tation. The machines cost considerable amounts and 
undoubtedly investment is made after careful reflec- 
tion, so that buyers of motor transports can be regard- 
ed as being satisfied that the vehicles they choose will 
serve their purposes. Few business men will admit 
that they have ignored fundamentals in administering 
their busi- 
nesses, and 
with rare ex- 
ceptions will 
state that 
they have 
given reason- 
able consider- 
ation to se- 
lecting trucks 
and wagons. 

Thousands 
ui buyers of 
p o w e r vehi- 
c 1 e s have 
studied their 
own needs so 
tar as high- 
way transpor- 
tation is con- 



The indifference of those who own motor wagons 
and trucks to the results from carelessness and incom- 
petency cannot be attributed to disregard for econ- 
omy. In probably every instance that machines have 
been purchased the purpose was to save — to conserve 
either time or labor that had a known value, and 
which could be measured by money. Failure to un- 
derstand possibilities, which is nothing more than ig- 
norance, especially when these have been pointed out 
clearly, is the reason for this indifference. 

The man who invests from $3000 to $5000 in a 

truck and 
then places it 
in charge of a 
man, perhaps 
with no ex- 
perience with 
m a c h inery. 
and who may 
have driven 
horses, is in- 
curring risks 
that seeming- 
ly are obvi- 
ous. The value 
of the prop- 
erty is suf- 
ficient to jus- 
tify persona) 
a t t e ntion if 
nothing else 

were to be considered, but besides its value is the sav- 
ing <?r loss that can obtain through careful supervision. 

There are those who obtain large economies by 
the use of power wagons and trucks. These men 
either have a realization of their own lack of mechanical 
they obtain are entirely due to their own judgment and transportation knowledge and secure competent 
and to the provision they make for care and mainte- assistance, or they are well versed in mechanics and 
nance. insist upon practical maintenance and operation. 




The A Ivan T. Poller Bnlldlns, t he Kalearooma and Service Station of the Packard Motor 
Car Company of Boaton, Poller Square, A Union, Boaton, 860 Peet Length and 70 Peet 
Width. Erected In 1809. 



cerned. and undoubtedly many have made careful es- 
timates from the best information available to them, 
so that buying is generally with some knowledge of 
possibilities, but surprising as the statement may ap- 
pear the majority seldom understand that the results 
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These men, however, are decidedly the minority. 
Manufacturers Understand Machinery. 

As a matter of business, the man who purchases 
any other machinery than motor trucks will concede 
that the manufacturer or the engineer who designed 
it is sufficiently conversant with its uses and produc- 
tion possibilities to regard him as an authority. His 
advice and experience is at least worthy of considera- 
tion. Not only this, in any other service machinery 
is given good care. But the man who will require a 
$250 horse to be groomed, blanketed, fed and watered 
because of the knowledge that neglect will cause inef- 
ficiency and loss of service or value, will give no 
thought whatever to the manner in which an invest- 
ment of from 10 to 20 times the amount is cared for 
or operated. 

This cannot be attributed to anything else than the 
assumption, by the majority at least, that machinery 
will endure abuse and neglect. Hither that, or there 
is a belief that destruction is justified because the 
builder of the machinery is responsible and will in self 
protection maintain it constantly operative, no matter 
what the cause of wear and deterioration. 

Large Concerns Protect Themselves. 

The largest concerns manufacturing motor trucks 
and wagons have experienced the conditions referred 
to. They have learned the possibilities of demands 
by owners of the machines they build and the conse- 
quences of taking at their face value the representa- 
tions made to them. They have proven that they must 
precisely define their own responsibilities and con- 
scientiously live up to them, and they must exact that 
the owners of vehicles afford such protection as would 
be at least expected of any other property of value. 

But the progressive manufacturers have gone fur- 
ther than any other industry in that they have estab- 
lished and maintain at their own expense systematized 
protection for their customers. When business is 




Set Hon of the Kepnlr Shop Where the Motor* Are Worked On, the lied FrnmeH Shown Be- 
ing; I Med to tolerate the KnglneH to Afford Complete AeeeMlblllty. 



transacted throughout the country there is need of 
having available in differing commercial centres stores 
of parts from which can be supplied whatever may be 
needed for maintaining the machines constantly oper- 
ative. If a single type of machine were built the in- 
vestment represented by a stock sufficient to meet the 
requirements of owners would be considerable, but 
when a number of types are produced, and a series of 
pans for each type must be kept, the value is rapidly 
increased. And with each succeeding year the money 
represented, and which is not productive in the same 
sense as any other investment, becomes larger, the 
cost of care increases, and it must be given protection. 
Not only this, the selling cost must be kept as low as 
possible. 

Policy Based on Good Judgment. 

Such a policy is in no way different from those of 
large manufacturing concerns, but the only advantage 
to the manufacturer is the saving of time for the cus- 
tomer, for orders by wire received at almost any fac- 
tory, wherever located, can be filled in practically the 
time required for transportation. But generally speak- 
ing only concerns of considerable proportions can af- 
ford the expense incurred through the maintenance of 
such stations. Obviously, this protection is consid- 
ered in the prices established, for no business is a phil- 
anthropy. 

Beyond this, however, is the conduct of shops 
where machines can be repaired or restored to serv- 
iceability by men who are expert with them, and 
supervision that insures to the owner the information 
that he cannot or will not obtain, and which is neces- 
sary to insure economical maintenance and constant 
operation. 

The service organization of the Packard Motor 
Car Company exists in all parts of the country, and 
the claim is made for it that no matter where a Pack- 
ard car or truck may be the owner can obtain the same 

degree of attention, and be cer- 
tain of consideration equal to 
that which would be given by 
the branch or agent from 
which the machine was pur- 
chased. This is a policy that 
has been carefully developed 
ami the methods have been 
systematized so that there is 
no possibility of misunder- 
standing or error. 

As to the use of motor 
trucks, the Packard service 
policy is applied in precisely 
the same manner as it is to 
pleasure cars. Wherever there 
is a branch or an agency of the 
Packard Company two qual- 
ities of service can be depend- 
ed upon, complete stocks of 
parts sufficient for the require- 
ments of the vehicles in the 
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section served, and skilled 
workmen who are competent 
to do any work that may be 
necessary. The truck may not 
be a long distance from the 
place of business of the owner, 
but there are frequently needs 
for temporary or permanent 
repair, and the assurance of 
the Packard Company to its 
customers is that Packard 
service, attention and prices 
are the same. 

The I'ackard Motor Car 
Company of Boston is more 
than a branch, for it controls 
the greater part of the New 
Kngland business in Packard 
machines from its headquar- 
ters in Boston and its branches 
in Providence, Worcester and 
Portland, Me. This concern is 




The Machine Tool Department of the Fourth Floor of the Service Station, Given Over to 
General Mechanical Repairing — The Room Beyond the Tool* In the ninrkamlth Shop. 



typical of the Packard organization and it maintains 
at Fuller square, Allston, Boston, what is claimed to 
be the largest service station in America, if not in the 
world. This station is probably the most representa- 
tive of all those included in the Packard organization, 
in that it was planned and constructed with a view of 
meeting future requirements of the business, and 
while it was popularly believed to be so much in ex- 
cess of needs as to evoke criticism of the judgment of 
the builder, the structure today is entirely inadequate 
and will, in all probability, be enlarged during the 
present year. 

The Boston Service Station. 

The structure was erected in 1909 and was occu- 
pied in December of that year. It is 350 by 70 feet, 
four stories and basement, constructed of stone, con- 
crete and steel, and has a floor area of 122,500 square 
feet, or 2.82 acres. It "was built as nearly fireproof as 
is possible, in such a location that it is lighted from 
both sides and ends, and provision was made by fac- 
tory windows to make work practical in any part of 
the building without artificial illumination. The site 
is well into the suburb of Allston, but it is in Com- 
monwealth avenue, which is the principal thorough- 
tare to the city from the west, and it is really far more 
accessible than were it in a business section of the city. 

The station has a yard of considerable size, and the 
surface slopes so that one side of the basement, for 
perhaps a third of the length, is lighted by windows 
and it can be entered from the yard. The basement 
contains the heating plant, the big locker room for the 
employees, two recreation rooms arranged for the 
workers to eat their lunches and pass their idle time, 
and a large garage that is used for storing Hie ma- 
chines used in connection with the business, and the 
wash stands. This garage is entered from the drive at 
the side of the building. 



The front of the first floor is the sales room, in 
which several machines arc displayed, and connected 
with this are the offices of the executive, Alvan T. 
Fuller, and the general manager and the department 
managers. The remainder of the floor is given over 
to storage of machines that are being repaired or ad- 
justed, a considerable part of the rear end being de- 
voted to trucks. One entrance for vehicles is from 
the yard and through an elevator that will take the 
largest truck, one end of this being accessible from the 
yard and the other from the main floor. In addition 
there are other entrances direct from the yard. 

The front of the second floor is occupied by the ac- 
counting department, and a large section is used for 
the stock room in which is a full series of every part 
required for the maintenance of every type of Pack- 
ard car or truck, this being a supply for each model 
vehicle that has been built by the company, the num- 
ber being dependent upon the types of vehicles known 
to be in use. The stock room has been increased each 
year because of the addition of new models and the 
volume for each series has been as often adjusted. This 
stock is roughly estimated to have a value of $250,000. 
and besides the actual components of machines even 
form of equipment is on hand aside from tires, for 
only a sufficient stock of shoes is carried to meet the 
demands of the machines used by the station. Tires 
are not sold as stock. 

Back of this department is a section in which bod- 
ies and some new cars are stored. In many instances 
the owners of machines who have two bodies, as open 
and closed, for instance, keep one at the station and 
use the other on a single chassis, making change when 
weather conditions impel. These bodies are stored 
and cared for by the company. In this department is 
also a number of new bodies, each in a space that is 
marked with the type and the number, these being 
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covered to protect them from light and dust. 

Repair Department on Two Floors. 

The office of the truck sales department is at the 
front of the third floor, and on this floor, which is 
largely given over to storage, is the woodworking 
shop, the upholstery shop, the top making shop, the 
paint shop and the varnish room, where work of every 
character, generally restoration and refinishing, is 
done. 

The fourth floor is the repair shop, and practically 
a half acre of space is utilized for work of every kind. 
The stairways, elevators and blacksmith shop are on 
the yard side of the building and require about 100 
feet of the length, but around the remainder of the 
structure is a work bench that is upwards of 600 feet 
length. Being against the walls, the benches are 
splendidly lighted, and of course at intervals are vises 
and other necessary tools. One bench is unbroken 
for 350 feet, and as is shown in an accompanying il- 
lustration, the custom is to line machines head on to 
this bench with sufficient space between them and the 




Part of the FIrat Floor Where the Motor Truck Chnaala Are Repaired, the Machine* 
I nit Dlaaasembled Here and the Work Done In the Different Department*. 

benches so that the mechanics can work conveniently. 

The greater part of this bench is used for work on 
pleasure cars, but a section at the rear is given over 
to trucks. Strange as the statement may appear, com- 
paratively few trucks are undergoing repair work of 
importance at any one time. The rear end of the floor 
is devoted to motor repairing, there being a series of 
bed frames in which these are placed for dismantling 
and assembling. Beyond this is a section where steer- 
ing gears are overhauled, and then there is the ma- 
chine shop and the blacksmith shop. The machine 
shop is equipped with every power tool that would be 
useful, lathes, arbor presses, drill presses, shapers and 
grinders, where whatever is necessary can be done. At 
this season of the year the station is extremely busy, 
because of the overhauling, refinishing. etc., that is 
usually desirable at the conclusion of a winter. 
Company Has Three Branches. 

So much for the facilities of this station. The com- 
pany has at its branch in Providence, R. I., a station 



that is smaller, though equally complete so far as its 
stock and facilities are concerned, but at Worcester 
and Portland the equipment is sufficient to do ordin- 
ary work, the policy being to send overhauling to the 
Boston station, where specialized work can be done. 

At Boston the company has specialized its work 
men, so that there are those who can be classified as 
experts on motor, on clutches, transmission gearsets, 
rear axles, magnetos, carburetors, lighting and start- 
ing systems, and on other forms of repair work, so 
that the owner has the services of men who can do 
good work quickly, and with the knowledge that all 
repairing is guaranteed to be satisfactory. Quick 
work means minimized cost for labor and at the same 
time satisfaction is insured. This statement applies 
alike to pleasure cars and to trucks. As the company 
has within its territory approximately 350 trucks of 
different sizes, one will understand that the facilities 
of the station must be equal to any demands that may 
be made upon it, for the owners want to keep their 
machines operative and in use, and withdrawals even 

for a brief period means ex- 
pense, especially if other vehi- 
cles must be rented to replace 
them. 

Thus expeditious work has 
a double value to the owner, 
because it means lessened cost 
for labor and the lowest prac- 
tical expense for hiring a vehi- 
cle or of paying for the haul- 
age while the machine is being 
repaired, an obvious economy 
the company has provided. 

The company sells trucks 
on a definite basis, and it means 
that this shall be understood. 
Whatever it contracts to do it 
will do, and beyond that it is 
not regarded as being obligat- 
ed. Its attitude is best set forth in the statement of 
service policy, which is attached to the face of every 
retail selling contract. This is as follows: 

PACKARD DEALERS' SERVICE POLICY. 



New Trucka. 

Packard service Is organized for the purpose of assisting 
owners and drivers of Packard trucks to receive from their 
trucks the excellent results they are capable of giving. 
Packard service includes the following: 

1. If the truck is delivered to our service department at 
stated times, we will, during the first year, regularly inspect 
it monthly and make any minor adjustments that may be found 
necessary and which can be completed within three hours, 
without charge to the owner. 

2. If the truck cannot be delivered to our service depart- 
ment, then after the first month following delivery, with the 
owner's permission, or at his request, we will during the first 
year inspect it monthly and make any minor adjustments that 
may be found necessary and which can be completed within 
three hours. For such service we will make a standardized 
charge based on the distance of the truck, at the time of in- 
spection, from our service department, as follows: 

If within a 10-mile radius, $1.50 per inspection. 
If within a 20-mile radius, 12.50 per Inspection. 
If within a 30-mile radius. $3 per inspection. 
If outside the 30-mile radius a special arrangement is to 
be made based upon the distance from our service department. 

After the completion of the inspection, which may take 
from one to three hours, if any repair work ordered by the 
customer is done, a charge Is to be made for labor and mate- 
rials required, based upon our regular rates. 
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3. We will make all necessary adjustments for one month 
after delivery of the truck, provided It is brought to our serv- 
ice department for that purpose, and has not been tampered 
with, or Injured through accident, overloading or overspeed- 
ing. After that time all work will be done in a careful and 
workmanlike manner at our regular charge for such work, 
except as noted in clause 4. 

4. We will install at our service station without charge, 
any parts that may be replaced as defective by the ratKam 
Motor Car Company or ourselves under the warranty which 
is printed below (the standard warranty of the members of 
the National Automobile Chamber of Commerce) for a period 
of 90 days after the delivery of the truck to the purchaser. 

5. All gratis work under the Packard warranty is to be 
done at our service station and in the event that an owner re- 
quests warranty work to be done at a distance from our serv- 
ice station, the expenses of the work man for transportation, 
board and lodging, if any, will be charged to the customer. 

6. If desired, and within a radius of 100 miles from our 
service station, we will supply gratis an Instructor for a pe- 
riod of three days after the truck is delivered to the pur- 
chaser. 

7. After the first year following the delivery of the truck, 
we will inspect it, adjust it and give it necessary attention at 
our regular standardized charges for labor and material neces- 
sary. 

After each Inspection we agree to send to the owner of the 
truck and the Packard Motor Car Company a report covering 
the results of the inspection, the report to be submitted on a 
standardized form that is furnished by the factory. 

It Is our Intention to give each and every purchaser of a 
Packard truck fair and business-like treatment. Should any- 
one not receive such treatment, we ask in good faith to be si) 
advised. 

Obligations of Company Defined. 

This policy briefly sets forth the obligations that 
the company has assumed and what it will undertake 
The buyer of a truck has these before him in con- 
crete form and he'cannot maintain he does not under- 
stand them. The company will give a purchaser's 
driver such instruction as is necessary, his training be- 
ing dependent upon the man's previous experience, in 
the shops, where he will work with trained men and 
will be given a general insight into the general work 
that is required of him and is necessary to maintain 
the machine in an operative condition. 

The company will provide the service of a trained 
driver to teach the novice for a period of three days 
if the machine is used within a radius of 100 miles, and 
the expert endeavors to instruct him so that the ma- 
chine will be practically cared for, as the use of the 
truck is assumedly directed by the owner. The in- 
spections are made regularly for a year when the ma- 
chine is sent to the service station, the assumption be- 
ing that as the company gives the services of its men 
for this work, assuming that three hours is required 
each inspection, the owner can arrange his service so 
that this can be done without seriously inconvenienc- 
ing himself. He obtains full value for the time re- 
quired for the inspection. In sections at a distance 
the time of the inspector going and returning and his 
transportation are not considered, for the price is flat, 
and the charge does not by any means pay for a man's 
time. 

In the first month the company makes all adjust- 
ments that are legitimate when the machine is brought 
to the service station, and will install all parts neces- 
sary under the warranty for 90 days, but all gratis 
work is done at the station, unless the owner is will- 
ing to pay the expenses of the work man. In connec- 
tion with the inspection a standardized report is sub- 
mitted to^Jp owner, and a copy of this is sent to the 
company, and in connection with this such advice as 
is regarded as desirable is sent to the owner, so that 



there can be no possibility of misunderstanding. The 
owner can, through this system of inspection, keep 
very accurately informed as to the condition of his ma- 
chines, and learn whether or not they are well kept 
mechanically and are reasonably operated. 

Station Carefully Systematized. 
The service station is very carefully systematized, 
the records being complete and designed to protect 
the interests of the company and the customer. When 
a job is received the equipment of the machine is 
checked, and the work order is made out on a large 
blank and this is placed in a carrier of leather and cel- 
luloid that is attached to the machine by a strap. As 
the work is done it is checked. The requisitions for 
stock, signed by the foremen, the time cards, issued 
by the foremen and signed by the men, and the credits 
for parts or supplies requisitioned and not used, are 




Work Hem-hen Extend Around the Fourth Floor, This Illaa- 
tratlon Showing SSO Feet on One Side, Each Workman 
Having a Space for the Machine on Which He Worka. 

included in the carrier with the order, so that the car- 
rier contains a full record of the work and the charges. 
When the work is completed the record is sent to the 
accounting department. Kvery item can be traced it 
questioned. This insures the company against loss or 
waste and the owner against overcharge. 

The stock room is drawn upon from two sources — 
to meet the demands for station repairs and for out- 
side purchases, and for this reason there are two forms 
of stock requisitions, each of which is distinctive and 
cannot be confused in the accounting. 

The statement concerning the facilities is the 
standard of the Packard Motor Car Company, lor no 
station representing it is better equipped to atTord any 
character of care or attention, and the service policy 
of the company is uniform, wherever Packard cars and 
trucks are sold. v— «^ 
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BOSTON'S BIG MOTOR TRUCK SHOW. 



BEGINNING March 6 and continuing until March 
13, what will be the most interesting and com- 
prehensive exhibition of motor freight vehicles ever 
seen in New England, and probably in this country, 
will be made at Mechanics' building, Huntington ave- 
nue, Boston. Mass., by the Boston Commercial Motor 
Vehicle Association, in conjunction with the 13th an- 
nual show of the Boston Automobile Dealers' Asso- 
ciation, the former organization has held more ex- 
clusive motor truck and wagon shows than any other 
like association in America, the first being in 1912, and 
since that time a show has been organized that has 
followed the pleasure car exhibition until this year, 
when decision was reached to have the display of 
pleasure cars and service machines combined, as was 
the custom prior to 1912, when the Boston Automo- 
bile Dealers' Association was the only body repre- 




Mechanlea' Ball dinar. Huntlnicton Avenue, HoMun, Manx.. Where Will Take 
Place the Annual Kxhlbltlnn of the Ronton Commercial Motor Vehicle Aa- 
Moclatlon, In Conjunction with the Annual Show of the Ronton Automobile 
Denlera' Aaao elation, March 6-13. 

seining the branches and agencies of the manufactur- 
ers in that city. 

The exhibitions of the Boston Automobile Dealers' 
Association and of the Boston Commercial Motor Ve- 
hicle Association have always been managed by Ches- 
ter I. Campbell, and these have been national in char- 
acter because they have always been the largest shows 
of America, in number of exhibitors, number of vehicle 
exhibits, and in productiveness. But because the deal- 
ers' association, and not the dominating industrial or- 
ganizations, profited from the exhibitions, endeavor has 
been made to "localize" the show through withhold- 
ing exhibition sanctions. This attitude, however, was 
in a sense beneficial, in that it concentrated patronage 
on the exhibitors who were not governed by the sanc- 
tioning associations. 

The Boston shows have promoted pleasure and 
service Viilar-^-iise more consistently and constantly 



than promotion has been made elsewhere in the world. 
More machines were owned in New England than in 
both France and Germany at the beginning of the 
European war. New England is the largest purchaser 
of machines in ratio to population than any other part 
of the world. It is the one section of the country 
more than another that the industry can exploit with 
profit. 

Because the Boston show is made at the end of the 
winter season purchasing at the exhibition is very 
large. Buyers are attracted to it from every section 
of New England and following it business is very 
much stimulated. In previous years the pleasure car 
display occupied the entire building, which has 105.000 
square feet of exhibition space. This year, because 
of the combining of the two shows, the area avail- 
able for the exhibits of accessories and supplies has 
been necessarily limited that the trucks 
and wagons could be shown, and the en- 
tire basement has been given over to 
this division, so that'the show will be 
better departmentalized than ever be- 
fore and the visitors will have oppor- 
tunity of 'seeing the finest exhibition 
that has ever been organized for the 
United States. 

The Boston show will be the only 
national exhibition with a truck depart- 
ment. In this will be displayed practi- 
cally all of the leading makes of ma- 
chines, many of which have new types, 
which will be exhibited for the first 
time, and for this reason an unusually 
large number of visitors from other sec- 
tions of the country will be attracted. 
Great interest is evidenced in the latest 
machines built, largely from the fact 
that they are generally developments of 
the seemingly universal demand for protection of the 
mechanism of machines. 

The show will be opened at 8 o'clock the evening 
of March 6 and will continue from 10 in the morning 
until 10:30 in the evening, March S to 13, inclusive. 



TOUR OF THE BUICK FLEET. 



The Buick North Atlantic fleet, consisting of five 
pleasure cars and one motor truck, manufactured by 
the Buick Motor Company. Flint. Mich., has toured 
through New England, where its several distinctive 
features, especially the "valve in head" motor, attract- 
ed considerable interest on the part of automobile 
owners and dealers. It was an exhibitiojjMour run- 
ning on schedule, which was maintaini.,1 over the 
roughest roads, in charge of a representative of the 
company's branch in Boston, Mass. 
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KNOX MODEL 35 FOUR WHEEL 10-TON TRACTOR. 

Chassis Frame Load Unchanged, the Flexibly Coupled Rear Axle Driving and Carrying the 
Trailer Weight — Many Novel Features, Including a Hydraulic Brake. 



DESIGNED to meet special requirements for heavy 
haulage, the Knox model 35 tractor, built by 
die Knox Motors Company, Springfield, Mass., with 
capacity of 10 tons, is maintained by that concern to 
have qualities that have not been obtained in other 
constructions, and which are desirable, if not neces- 
sary, to endurance and economical operation. 

The company has built tractors for a number of 
years, first producing the Martin tractors for the 
patentee, and then building as licensee under the Mar- 
tin patents, these being known as the Martin and the 
Knox-Martin machines. These were the well known 
ihree-wheel type and in six and 10 tons capacities. The 
model 35 tractor does not in any manner resemble the 
Martin type aside from the turntable and its spring 
suspension. 

The experience of the company with freight vehi- 
cles dates from approximately 
its establishment in 1901, and 
lor more than a decade it has 
built wagons and trucks. The 
requirements for heavy haul- 
age are well known to its en- 
gineers and broad, practical 
knowledge of the needs for 
transporting by highway vehi- 
cle is reflected in the new ma- 
chine. 

More positive control and 
better protection of the mech- 
anism have been sought, and 
statement is made that unusual 
results have been obtained. Ex- 
treme endurance has been se- 
cured by the use of carefully se- 
lected metals and accessibility has minimized the labor 
required for attention and upkeep, while improved 
brakes, more efficient lubrication, limitation of power 
when a predetermined engine speed is exceeded, and 
greater conveniences for operation are all factors of 
material importance that make for greater utility and 
economy. 

With reference to control, the service brake on 
drums on the jackshaft are extremely large. The 
emergency brake is hydraulic and affords an entirely 
different character of braking effect in that it is grad- 
ual and always certain, affording precisely the power 
necessary without jar or jolt, and can be made very 
delicatQ. This brake operates on drums having 817)4 
squau jnches of surface area in the rear wheels of the 
tractor. A differential lock that is interlocking as pro- 
tection against breakage, will insure traction from 



one wheel on slippery surfaces, and the service brake 
is automatic locking. 

Features of Construction. 
The tractor construction differs from others in that 
the chassis frame is not mounted on springs fixed on 
the rear axle, but is coupled with it by two radius rods 
that rotate on collars on the axle, the forward ends 
being pivoted to compensate for lateral stress or 
movement. The frame is short and it is supported by 
two cantilever springs, the rear ends of which are car- 
ried in guides under the rear axle, so there is no side 
pressure upon the springs, the radius rods preserving 
the alignment of the axle. The drive from the jack- 
shaft to the rear wheels is by chains. On the rear axle 
of the tractor is mounted two heavy semi-elliptic 
springs which carry the turntable, this being a full 
circle of large diameter, which carries the forward end 




Knox Model 30 Four-Wheel Tractor with a 10-Ton Trailer, Durlnjt a Drmonntrallon for 
thr Borden Condensed Milk Company, New York, N. Y. 

of the trailer. 

This construction insures an unvarying weight on 
the chassis frame, and the comparatively light canti- 
lever springs more thoroughly absorb the shock and 
the better protect the mechanism of the tractor, for 
no shock is directly communicated to the chassis. The 
traction wheels are thus flexibly connected, and the 
tractor with its trailer is practically a six-wheeled ve- 
hicle with the centre pair of wheels propelling it, the 
forward wheels being used for steering, the traction 
wheels carrying the smallest part of the load, and tin- 
greater part of the freight being carried on large 
wheels shod with steel tires. 

Motor Regulated Without Governor. 
The motor of the tractor is specially designed to 
obtain regulation of power production when its speed 
exceeds a predetermined standard without the use of a 
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governor, so that when this standard of power is at- 
tained any material increase of speed will cause 
diminished instead of greater power. This is an un- 
usual result which has been accomplished without 
materially changing the general design or construc- 
tion, and it is expected in any service the engine will 
automatically protect against racing and other abuse. 

The engine is a four-cylinder, water cooled, verti- 
cal, I head type, with the cylinder units cast in pairs 
with the water jackets integral. The heads are sep- 
arate casting with water jacket integral. The water 
jackets are very large. The cylinders have bore of 
five inches and stroke of inches, the engine being 
rated at 40 horsepower by the S. A. E. formula. In 
general the former Knox design is followed, the valves 
being the overhead type. There is full accessibility 
and provision is made to minimize the labor in the 
event of repair. The cylinder heads have large water 




Side Elevation of the Knox Mod-.-l 35 Four- Wheeled Tractor, Showing the Sunpeniilon of the 
Rear of the Chaaala Frame on Cantilever Sprlnw and the Rear Axle Free to Carry the For- 
ward End of the Trailer. 

capacity and the water connections between the head 
and cylinder are made with U shaped castings that 
are bolted to them, so that no water tight joint is 
made when the head is bolted to the cylinder. 

The Characteristics of the Motor. 
The valves are a flat seat type that are carried in 
guides in the cylinder heads, having very large clear- 
ance, which insures full aspirations and thorough 
scavenging, and these are operated by outside push- 
rods that actuate rocker arms that are mounted on 
grease tight ball bearings on shafts that arc fixed in 
brackets, each shaft carrying one pair of rocker arms. 
The motor is lubricated by a high-pressure forced feed 
system, the main lead of which is a steel pipe cast 
within the crank case, and from which are outlets to 
the different bearings. Oil is discharged over the tim- 
ing gears at the forward end of the motor. A geared 



oil pump is hung from the upper section of the crank 
case, this obviating the use of pipe, and a large screen 
covers the pump and extends to the upper section of 
the case, where it is secured to a bronze skeleton hous- 
ing that is integral with a cap bolted to the lower sec- 
lion of the case. When six bolts have been removed 
the screen may be withdrawn for cleaning without 
further dismantling. 

Varying from conventional practise the exhaust 
manifold, which is ribbed to secure strength and full 
radiation, leads forward and down in front of the mo- 
tor, so that the air drawn through the radiator cools it, 
and the muffler is suspended in front of the front axle 
to promote cooling by the free circulation of air. The 
motor is equipped with a Mea magneto and a Bijur 
starting and lighting system. The magneto, starting 
motor and generator and carburetor are mounted well 
up on the motor, the lowest point of any of these units 

being 31 inches above the 
ground, so that the tractor 
could be operated in 30 
inches of water without af- 
fecting any of them. The 
motor is suspended in front 
from a forged steel beam 
and the two rear arms are 
bolted to the chassis frame, 
a three-point suspension. 
Sheet steel webs are in- 
stalled between the engine 
case and the chassis frame, 
and the flywheel and 
clutch are protected by a 
sheet steel housing. The 
motor is started by sliding 
a pinion driven by the 
starting motor into mesh 
with a gear cut in the rim 
of the flywheel. 

The clutch is a three- 
plate disc type of largest 
size. The transmission 
gearset is a selective slid- 
ing gear construction, affording three forward speed 
ratios and reverse.and is very heavily built. It is assem- 
bled as a unit with the jackshaft. All shafts and gears 
are heat treated nickel steel, and the shafts are mount- 
ed in double row annular ball bearings. The case is a 
barrel type with the openings for the bearings bored 
through the case. The jackshaft is a very heavy full- 
floating construction that is mounted in large brackets. 
With the gearset is incorporated an interlocking dif- 
ferential lock that is operated by a heel button in the 
footboard in front of the driver's seat. Because of the 
interlock the differential lock cannot be used save 
when the gearset is in neutral, and after locking any 
speed ratio may be used. This will prevent any dam- 
age that might result were conventional practise fol- 
lowed. 

Reference to the accompanying illustrations will 
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feneration of the Rear Axle of the Knox Model 35 Tractor, with tbe Hydraulic Brake Cyl- 
inder Attached to the RadluN Rod, and a Section of the Brake and Wheel. 

show the tractor to be comparatively short, it having 
a wheelbase length of 108^ inches, and the chassis 
frame of heavy pressed steel does not extend far he- 
hind the driver's seat. The jackshaft is mounted just 
ahead of the rear frame cross member. The rear axle 
is a rectangular section steel drop forging 2- 5 n by 44ii 
inches, and the front axle is an I section of large di- 
mensions. The rear end of the chassis frame is car- 
ried on full cantilever springs that are pivoted on 
brackets under the rear cross member, the forward 
ends of the springs being shackled and the rear ends 
installed in guides under the rear axle. These springs 
are said to be about a third as stiff as those usually 
used with five-ton trucks. The resiliency of the 
springs and the flexible connection of the radius rods 
and the chains effectually protects the chassis against 
road shock and stresses that would obtain with the 
usual rigid rear construction, and there is practically 
a uniform maximum weight of 3400 pounds carried by 
the forward wheels. 



The springs are semi-ellip- 
tic, those on the rear axle be- 
ing installed on heavy seats, 
and carrying a steel frame, the 
forward ends of the springs 
sliding in guides and the rear 
ends being pivoted. The frame 
is the support for the lower 
circle or half of the turntable 
on which the forward end of 
the trailer is carried, there be- 
ing an upper circle. There is 
a stub or stud on the upper cir- 
cle that serves the same pur- 
pose as the kingbolt of the ani- 
mal vehicle. The trailer per- 
fectly balances the axle when 
it is attached, but when the 
tractor is driven without a 
trailer a drawbar is attached that maintains the plat- 
form upright. 

Wheels, Steering Gear and Brakes. 
The wheels are wood, artillery type, the forward 
with tread of b7y% inches and the rear with tread of 
55j/j inches, from centre to centre of the tires. The 
forward tires are 36 by four-inch single bands and the 
rear tires are 38 by six-inch dual. Being practically 
of standard tread the tractor will follow the usual 
wheel paths in country roads, which is unusual with 
machines of heavy construction. The road clearance 
is 10j/> inches under the front axle. The machine is 
steered by a hand wheel at the left side with the gear 
shifting and the emergency brake levers in the centre. 
The steering gear is constructed with very heavy 
linkage. The service brake is operated by a foot pedal 
by which contracting cast iron shoes of the locomo- 
tive type are clamped on cast steel drums 14 inches 
diameter and four-inch face. This brake is automatic- 
ally locked when desired. The drums are fitted with 
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Section* llluxtratlnB the Hydraulic llrnko That In Operated by 
a Forward and llackward Movement of a Hand Lever from 
the I'Mual Control Poaltton. 

ribs to radiate the heat. 

Tlic hydraulic brake is a novelty of the design. On 
top of the housing of the gearshifting mechanism is 
bolted a bracket in which the lower end of the brake 
lever is pivoted. This lever has a latch by which it 
can be set and released. Attached to the lower end 
of the lever is a yoked rod that is fitted to a piston that 
is slidable in a cylinder. There is an outlet from this 
cylinder to a system of piping. As the piston is moved 
in the cylinder oil is forced through the pipe to two 
small cylinders mounted upright on the radius rods. 
In these cylinders are pistons that are connected with 
the shafts that turn the cams that expand the brake- 
shoes within the steel drums on the rear wheels. Tin- 
leverage is very powerful and by pulling the lever 
backward the oil is forced from the cylinder by the 
piston coupled to the lever, and through the pipe to 
the rear cylinders, forcing the pistons of these cylin- 
ders upward, and exerting whatever pressure is de- 
sired upon the wheel brake drums. The system may- 
appear complicated, but it is in practise very simple. 
With this brake great power can be obtained, but the 
application is in a sense cushioned, so that braking 
may be as delicate as the driver may desire. Being 
thoroughly enclosed and well made there is no leak- 
age of oil, the complete lubrication prevents wear, and 
with the brake shoes faced with Raybeslos there is no 
possibility of their efficiency being affected by grease, 
oil, water or abrasive. This brake can be set wher- 
ever desired and is said to have sufficient power to 
hold the tractor on a heavy grade. This type of brake 
obviates the necessity of brake rod adjustment when 
the driving chains are adjusted. 

Speeds with Different Gear Ratios. 

The power of the tractor is very rapidly com- 
pounded through gear and chain reductions. At 1000 
revolutions a minute the standard gearing of the trac- 
tor at high speed ratio has a maximum of 9.4 miles an 
hour, on second speed ratio 3.9 miles an hour, and on 
low speed ratio 1.6 miles an hour. By changing the 
jackshaft sprockets and slight alterations the tractor 
can be driven 35 miles an hour when used with fire ap- 
paratus. 

The constructional detail of the tractor has been 
very carefully developed and besides what has been 



specified extreme care has been given to lubrication. 
For instance, there is an automatic trycock that is 
operated by opening and closing the cap of the oil 
tiller to the engine case, and ample oilers and grease 
cups are installed so that all moving surfaces in con- 
tact may be protected. All of the wires of the electric 
systems of the tractor are led through flexible metal 
conduits. Braced between the steering column and 
the dash is a complete control board in which is set 
the speedometer, oil pressure gauge, ammeter, light- 
ing and ignition switches and fuses, where all are con- 
stantly before the driver. The speedometer is driven 
by a flexible shaft and a pair of gears installed at the 
forward end of the countershaft of the transmission 
gearset. 

The 25-gallon capacity gasoline tank, with four 
gallons automatic reserve, is under the right side of 
the driver's seat. The tool box is under the left side. 
The tractor equipment consists of a cab with side cur- 
tains, electric dash and tail lamps, swinging search- 
light, storage battery, mechanical horn, fire extin- 
guisher, speedometer, two heavy jacks for lifting the 
trailer, the trailer platform and the usual tools. The 
tractor weighs about 8500 pounds complete. 



MOTOR TRUCKS FOR MAIL DELIVERY. 



Motor trucks are being investigated by the United 
States Postofhee Department as carriers of mail in 
Boston. The demand by the Boston elevated railroad 
for an additional $22,000 for its trolley mail car service 
in transporting mail in Greater Boston led to the in- 
vestigation. The road claimed that the $50,000 it was 
receiving for the service was not sufficient to cover the 
expense incurred by the increased volume of matter 
caused principally by the parcels post. Assistant Su- 
perintendents Gardner and Bumm of Second Assist- 
ant Postmaster-General Stewart's office, form the 
committee of investigation. 




The Valve Mde of the Kim Model .IS Tractor Motor, on Which 
In Mounted Water Pump, Mavneto and Kleetrlc Generator. 
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CONVENTION OF ELECTRIC INTERESTS. 



ELECTRICAL interests of New England are in- 
tensely concerned in a question box convention 
which will take place at Boston, March 11 and 12. 
which will be participated in by the members of the 
New England section of the National Electric Light 
Association, the New England section of the Electric 
Vehicle Association of America and the Electric Mo- 
tor Car Club of Boston. The convention has been 
organized to meet during the Boston automobile show 
and the intention is to demonstrate actual concern, to 
economize in a popular way and to afford the broadest 
scope for the activities. The delegates from associat- 
ed concerns need incur no unnecessary expense, for 
there will be no printed papers, no especially invited 
speakers, and no special entertainment. 

The sessions will be informal in the sense that the 
subjects will be taken up and considered to such 
length as may seem desirable, there being no limita- 
tion as to discussions, and the questions have been 
prepared, with a view of bringing to the attention of 
the convention topics that will be generally promotive, 
and which can be dealt with practically. Should a 
subject develop unexpected interest, it can be consid- 
ered without encroaching upon the time of others. 

The subjects will relate to central station equip- 
ment, facilities, operation, service and administration, 
to electric passenger and freight vehicles, with batter- 
ies and accessories, and with the use of machines for 
differing purposes. Generally, technicalities will be 
avoided and attention will be given to what is desir- 
able or necessary for the convenience of the public 
using electric vehicles. 

The convention will have four sessions, at the 
American house, Hanover street, those of the morning 
beginning at 10:15 and those of the afternoon begin- 
ning at 2:15, after which there will be an informal din- 
ner for those who wish to participate in it the evening 
of the first day at 6:30. 

The first session will be opened with a question 
box on the subject of "Motive Power", which will 
include water, steam and gas, and there will be discus- 
sions of these subjects: "Generators". "Buildings and 
Structures" and "The Employee'. At 1 o'clock a 
luncheon will be served. In the afternoon the sub- 
jects will be "Accounting", "Lines" (both transmis- 
sion and distribution), and "The Customer", the last 
to be considered under the topics of "Getting Him" 
and "Developing His Needs". In the evening dinner 
will be served at 6:30, at the American house, which 
will be followed by discussion of "Traffic Regula- 
tions". "Parking Facilities". "Charging Stations" and 
other subjects in which the owner and operator of elec- 
tric vehicles are directly interested. 

The morning session for the second day will be 
opened with a question box and the discussion of sub- 
jects generally relating to storage batteries, accesso- 



ries and equipment for electric vehicles, which will 
be followed by questions dealing with the use of pas- 
senger vehicles. At 12:30 there will be a very im- 
portant meeting of class A members of the New Eng- 
land section of the National Electric Light Associa- 
tion to act on a proposed amendment to the constitu- 
tion and bylaws. 

The afternoon session will resume the considera- 
tion of the subjects of the morning, and this will be 
followed by consideration of questions pertaining to 
electric power wagons and trucks. The proceedings 
will be concluded with discussion of miscellaneous 
topics. 

The convention has been arranged for by two dif- 
ferent series of committees, which will lessen the 
duties of the members and in a sense each day's pro- 
ceedings will be independent of each other. The com- 
mittees for each day are as follows: 

First day: General manager, Welles E. Holmes: 
question box. Eugene Carpenter, chairman ; J. T. Day. 
L. L. Edgar and 11. \Y. Eelles; information. La Rue 
Vredenburgh. chairman ; R. E. Hamilton, William 
Gould. A. E. Greene and James E. Spike; first eve- 
ning, R. \Y. Rollins, chairman ; C. C. Wells, Albert 
Mann, Walter L. Mulligan, George W. Ilolden, A. J. 
Hixon and C. D. W. Jarvis; ushers, C. Ernest Green- 
wood, chairman ; Ralph J. Patterson. R. A. Berlinger. 
G. L. Sadler. A. B. Marsden. F. L. Barnes and W. A. 
Blachford. 

Second day: General manager, E. C. Mansfield ; 
question box. Day Baker, chairman ; F. J. Stone. A. F. 
Townsend, V. E. Bird and J. Brodie Smith: informa- 
tion, David W. Beaman, chairman ; W. J. Keenan. A. 
F. Nelson and C. N. Stevens; second evening. C. II. 
Miles, chairman; F. J. Shepard. Jr.. Morton J. Fish. 
E. A. Barrows, E. W. M. Bailey. Karl L. Morris. R 
C. Moeller and George H. Wahn ; ush rs. Mervyn 1*". 
Falk, chairman; Fred H. Smith. II. II. Van Staagen. 
S. S. Bell. E. S. Hamblen. W. St. C. Jones and John 
West. 

General committees: City Club relations, J. C. Cod- 
man, chair; Charles B. Burleigh. Brooks Faxon, John 
Campbell and St. John Morgan. Publicity. W. B. 
Conant. chairman: II. S. Knowlton and William W. 
Scott. 



MOTOR TRUCKS FOR THE GOVERNMENT. 



Gasoline and electric motor trucks are to be util- 
ized by the various executive departments of the fed- 
eral government, Washington. D. C. sealed proposals 
having been sent to the secretary of the treasury in 
pursuance to his request, to be opened on March 10. 
The general supply committee. Auditor's building. 
Washington, supplied the detailed information and 
proposal blanks. 
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CONTRACT AS WRITTEN STOOD. 



IMPORTANT FUEL DISCOVERY. 



Ambiguous Sentence in Letter Cost Tire 
Company $5000 for Royalties. 

In a decision recently handed down in the New 
York supreme court, deciding a law suit against the 
Consolidated Rubber Tire Company (now the Kelly- 
Springfield Tire Company). New York City, writers 
who make ambiguous statements can find meat for 
thought. The decision hinged upon a letter which did 
not clearly state the writer's intentions, and it cost 
the Consolidated Company $5000 as royalties, and ac- 
crued interest from July 1, 1908. 

In 1907 the Consolidated Company was corre- 
sponding with an English concern, the Reilloc cor- 
poration, or its representatives, with a view of in- 
troducing an alleged new invention of the company 
into the United States. The letter that decided the 
law suit, written from the Consolidated Company's 
offices, follows, in part : "Now as to the minimum 
royalty, we would not object to this, in event of our 
exercising our right to the exclusive use of your de- 
vice in the states; but, if we allowed you to license 
others, we would expect to still retain a shop right by 
payment of 5 per cent, of the net selling price as roy- 
alty, it being understood that we are to have one year 
to determine whether we wish the exclusive right or 
not by the payment of a minimum royalty of $5000 
per year". 

The meaning meant to be conveyed by the writer, 
the company declared, was "the payment of a mini- 
mum royalty of $5000 per year for the post-option 
years". 

Justice Goff wrote the decision, and it contains 
points of great interest to both parties to such con- 
tracts, especially on the score of ambiguous language 
in contracts. 



JEFFREY QUADS FOR FRANCE. 



The first shipment of Jeffrey Quad motor trucks 
toward filling the $1,000,000 order recently placed with 
the Thomas B. Jeffrey Company. Kenosha, Wis., by 
the French government for its troops, occupied 72 flat 
cars. This is a rush order and the balance is being 
shipped as rapidly as possible. The company states 
that Jeffrey Quad trucks are now in use in six Euro- 
pean nations. The Canadian contingent recently sent 
to Europe was equipped with 32 of the new four- 
wheel drive, steer and brake Jeffrey machines. 



LAUTH-JUERGENS INCREASES CAPITAL. 



A resolution to issue $100,000 in 7 per cent, pre- 
ferred stock was recently passed by the Lauth-Juer- 
gens Motor Truck Company. Fremont, O. The addi- 
tional funds, it was stated, were necessary to put 
through an order for 300 trucks for the allied armies. 



A method of making gasoline from white kerosene, 
vaseline, fuel oil, paraffin, ordinary lubricating oil, or 
any similar hydrocarbon has been announced as the 
discovery of Dr. Walter O. Snelling, in charge of the 
Pittsburg, l'enn., research laboratory of the United 
States government. Dr. Snelling recently demon- 
strated his process before the Pittsburg Industrial De- 
velopment Commission. Placing a quantity of ordin- 
ary lubricating oil in a steel, air-tight retort, he heated 
it until a register showed an, interior pressure of 800 
pounds. When cool the oil was poured out, it having 
become a dark green and had the characteristics in 
color and odor of Pennsylvania crude oil. This fluid 
he distilled and then showed that he had a yield of 
about 15 per cent, gasoline and about 2 per cent, nat- 
ural gas. 

"It is not certain yet", said Dr. Snelling, "that this 
method is capable of practical application in oil refin- 
ing, in view of the fact that the pressure employed is 
high for commercial work. On the other hand the re- 
markable results obtained are of such nature as to 
lead, without doubt, to efforts being made to build ap- 
paratus of large size for such work. But the success 
of these experiments cannot now be foretold". 



NEW MANAGER OF RUTENBER MOTOR. 



The directorate and board of officers of the Ruten- 
ber Motor Company, Marion, Ind., underwent q 
change of membership when R. O. Berger. vice presi- 
dent, and J. W. Stephenson, treasurer and general 
manager, resigned their offices. The new vice presi- 
dent and general manager is R. A. Vail ; the treasurer 
is S. R. Chenoveth. P. A. Watson was elected a di- 
rector. It is stated that while Mr. Stephenson resigns 
as an active officer of the company, he still remains a 
director, and retains his financial interest. 



JITNEYS AS COMMON CARRIERS. 



A bill introduced into the New York assembly by 
Assemblyman G. F. Thompson provides that all pas- 
senger carrying motor vehicles in New York state's 
cities of the first class, excepting New York City, shall 
be considered as common carriers. Stage coaches and 
'buses operating in state highways or routes that have 
been constructed wholly or in part by the state are ex- 
empt, according to the bill. 



BIGGERS GOES WITH HYATT. 



With headquarters at the Detroit office, though he 
intends to spend much of his time in travelling. W. E. 
Riggers has taken up the management of the Hyatt 
Roller Bearing Company's advertising department. 
Mr. Biggers was formerly with the Packard and the 
Ford companies. 
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FEDERAL MODEL L WORM-DRIVEN TRUCK. 



FEDERAL motor trucks are known throughout the 
United States as being well built, well balanced 
economical machines, that have been proven by prac- 
tical service. The Federal Motor Truck Company, 
Detroit, Mich., was one of the first concerns to adopt a 
policy of making a single type machine, and the com- 
pany from its inception until last autumn continued 
this, producing a 3000-pound wagon to a standardized 
design. This truck was" chain driven, a conventional 
type that was representative of sound engineering, 
constructed of high-class material, and with extreme 
care to insure endurance and long service. 

Because of the demand for those who favor the 
worm and gear wheel system of power transmission, a 
machine was designed and perfected that was first 
placed in the market Jan. 1, this being an adaptation 
of the chain driven design to this method of propul- 
sion. The worm driven 
3000-pound Federal truck 
was developed to have 
every quality of the pre- 
ceding type, with such 
perfections as the period 
of experimentation dem- 
onstrated were necessary 
or desirable. 

About the time the 
development of the 3000- 
pnund worm driven ma- 
chine was begun work 
was also inaugurated on a 
7000-pound worm driven 
truck chassis, and this 
design was determined 
and the preparations for 
manufacturing it were 
completed just prior to 
the third annual convention of the sales organization 
at Detroit in January. During the convention the ex- 
perimental machine was shown and demonstrated to 
the delegates, they being informed as to the plans for 
production and selling. 

The 3000-pound types had been found to meet the 
demands of a very large number of business men, but 
there were services for which these could not be used, 
and it was to meet the requirements for heavy haul- 
age that the model L, as this machine is known, was 
built. The branches and agencies of the company are 
located in all of the principal commercial centres of 
the country, and as these have been established and 
Federal trucks are favorably known, the distribution 
of the 7000-pound truck can be made without addi- 
tion to selling cost, and at the same time considerably 
increasing the market. 

The company is now building these machines and 
will, as its factory facilities have been increased to do 




'Head-On" View of the Federal 
with Heavy Cannula Frame 



this work, produce them in whatever numbers are 
necessary to meet the demand. The model L is built 
in four chassis lengths, which are designed by the 
numerals following the model letter. Model L-12 is 
the standard, this having 12 feet of loading space be- 
hind the driver's seat, and the special types are models 
L-10, L-14 and L-16. 

The Federal model L truck is noticeable because 
of the simplicity of construction, the accessibility of 
the working parts, and the complete protection af- 
forded the power plant and the power transmission 
system. The chassis is built so as to secure a flex- 
ibility of the frame, that there will not be rigid resist- 
ance to the stresses of the load upon the vehicle where 
the surface on which it stands is not even, or where 
the wheels are driven over an obstruction in the road. 
In this design the radiator is spring mounted to pre- 
vent strains from chassis 
distortion, and the unit 
power plant is suspended 
in a sub-frame carried at 
three points, so that 
there is no side pressure 
upon the shafts or bear- 
ings. 

The engine is a Con- 
tinental model F. a four- 
cylinder, four-cycle, ver- 
tical, L head type, with 
bore of 4j/> inches and 
stroke of 5j/> inches. This 
is rated by the S. A. E. 
formula at 32.20 horse- 
power, but will develop 
55 horsepower at 1500 
revolutions. As the maxi- 
mum motor speed is 1160 
'revolutions a minute, the claim of the Federal engin- 
eers that the engine will produce 40 horsepower is con- 
servative. 

The motor cylinder units are cast in pairs from a 
special quality of reverbatory air furnace iron, and in 
the designing much care is taken to secure heavy 
base flanges and uniformity of the water jacket walls. 
The casting is made with the water space above the 
combustion chamber open, this insuring large pas- 
sages for the water, while the construction is such that 
these channels can be freed from every obstruction. 
The cover plate of each unit is cast separately, these 
being secured by a series of cap screws. These plates 
may be readily removed should there be occasion to 
examine the water jackets. The base flanges are ex- 
tended to obtain ample anchorage for the valve tappet 
guides, and webs at either side of the valve pockets 
serve as seats for the cover plates that are fitted to 
enclose the valves and tappets and their guides and 



Model Ii 7000-Pound Track, 
and Large Capacity Radiator. 
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Side View of the Chaaala of the Federal 7000-l'ound Worm Driven Truck, Which la Note- 
worthy for Ita Simplicity and Acceaaibiiity. 

springs. 

After casting the units are tested by hydraulic 
pressure to ascertain if there is leakage. If perfect 
they are rough bored and aged to develop all distor- 
tion from casting strains. They are then reamed and 
ground to standard size. When the machining is com- 
pleted another test by water pressure is given, which 
insures against leaks resulting from the machine 
work. The pistons are cast from the same grade of 
metal as the cylinders and they are longer than is 
usual with normal practise to obviate possibility of 
side slap. These are turned with channels for four 
quarter-inch diagonally split eccentric expansion 
rings, and with five grooves to afford thorough dis- 
tribution of the lubricating oil on the cylinder and pis- 
ton walls. The rings are specially machined to reduce 
all casting strains and are carefully ground on the 
outer peripheries and the faces. 

Much care is taken in fitting the rings to the pis- 
tons and cylinders and all motors are operated under 
separate power to bring the rings to perfect bearing 
in the cylinders before the final test is made. The 
seats for the wristpin bearings in the piston bosses are 
bored and reamed to insure smooth finish and accurate 
diameter. All the pistons are weighed and carefully 
balanced. 

The crank case is cast of a 
special aluminum alloy in two 
sections, divided longitudinal- 
ly, the upper half having the 
rear supporting arms of the 
unit integral with the bell 
housing for the flywheel and 
clutch. The case is extended 
forward to form the timing 
gearset house, and the bell 
housing is carried back to fully 
enclose the clutch and fly- 
wheel. The upper part of the 
case is divided by a transverse 
vertical web in which is 
mounted the centre main 
bearing, and the base of the 
crank chamber is formed by a 
horizontal lateral web in which 
are the pits for the oil from 



which lubrication is by the 
splash of the big ends of the 
connecting rods. Below this 
web. integral with the section, 
is the oil reservoir. 

The crankshaft is a special 
steel drop forging that is heat 
treated to give it a tensile 
strength of 90,000 pounds to 
the square inch. The shaft is 
forged with flanges to take 
end thrust. After machining 
it is ground to l<,s inches 
diameter at the bearings and 
crankpins. The bearings from front to rear at three, 
3 11/16 and A l / 2 inches length, this giving 11 3/16 
inches total bearing length. The crankpins are three 
inches length. The shaft is mounted in nickel babbitt 
bearings that are retained by brass screws. 

Camshaft with Cams Integral. 
The camshaft is drop forged from low carbon steel 
with the cams integral. After being turned and the 
cams rough machined and annealed, it is specially 
heat treated and then ground to size. The shaft is con- 
structed so that it may be withdrawn by removing the 
timing gearset cover. The camshaft is 2^ inches 
diameter and the bearings are respectively 2 r -j, 2 l /$ 
and \V\ inches length from front to rear. The con- 
necting rods, are I section steel drop forgings that are 
bored and reamed on special machines to insure align- 
ment and correct centres. These are fitted with white 
bronze bearings held by brass retaining screws with 
steel shims to afford adjustment. The connecting rod 
caps are secured with nickel steel bolts that are locked 
by a special device. The wristpins are steel tube, car- 
bonized and ground, that are clamped in the small 
ends of the connecting rods and oscillate in the bear- 
ings in the piston bosses. 

The timing geaYset consists of crank, cam. idler 
and pump shaft gears, that are helically cut. special 




"Rear-End" View of the Federal Model L. Truck, Showing; the Tlmfcrn-Davld Brown Rear 
Axle of the Worm and Wheel Drlvlna; Syatem. 
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Three-Quarter View of the Right or Drlvlnic Side of the Model 

attention being directed to obtain accurate mainte- 
nance of gear centres. These gears are practically 
noiseless in operation. The valve ports are 2^4 inches 
diameter and the valves are interchangeable, having 
nickel steel heads electrically welded to carbon steel 
stems. There is sufficient clearance to provide free 
aspiration of the fuel and efficient scavenging of the 
cylinders of the exhaust gases. The valve stem ends 
are hardened to prevent wear. The valve guides are 
long and can be replaced when worn. The valve tap- 
pets are a mushroom type, of crucible steel, with the 
heads and stems ground to size, that are fitted to sub- 
stantial guides secured to the base flanges of the cyl- 
inder units. 

Cooling and Lubricating Systems. 
The motor is cooled by a circulation of water that 
is forced by a large double bearing centrifugal pump 
through liberal connections with the specially built 
cellular radiator. This radiator is built with a central 
section bolted to top and bottom tanks, which can be 
removed should occasion require, so that damage can 
be quickly repaired. An lS-inch fan, mounted on a 
ball bearing seated in a bracket that is adjustable by 
an eccentric, is driven by a flat belt from a pulley on 
an extension of the water pump and magneto shaft. 



L. Federal Truck. 



Lubrication is extremely ef- 
ficient, the oil being drawn 
from the reservoir through a 
filter by a double plunger 
pump driven by eccentrics on 
the camshaft and forced 
through tube to the timing 
gearset and the rear main bear- 
ing, the excess oil draining to 
the pits in the bottom of the 
crank chamber, whence it is 
distributed by splash to the 
cylinders, pistons, centre main 
bearing, connecting rod crank- 
pin and wristpin bearings, the 
camshaft bearings, the cams 
and tappets and guides. The 
camshaft bearings are supplied with lubricant from 
pockets cast in the crank case. The overflow of oil 
from the crank case is drained to the reservoir and 
again circulated. 

The ignition system is supplied with energy by a 
waterproof high-tension magneto that has a fixed 
spark. The fuel is carburetted by an automatic float 
feed carburetor that is claimed to afford an efficient 
mixture at all engine speeds. The motor is regulated 
by an automatic governor that is controlled by the 
velocity of the gas in the intake manifold, which is 
enclosed and sealed. The maximum speed is 12 miles 
an hour at 1160 revolutions a minute. 

Power Transmission System. 
The clutch is a multiple disc type that is composed 
of 13 steel plates faced with Raybestos, that is oper- 
ated witli triple clutch springs. The discs are not 
lubricated and the clutch is stated to be easy in en- 
gagement and very efficient. It is entirely enclosed. 
The gearset is mounted in a case that is bolted to the 
rear of the bell housing. It is a selective design with 
three forward speed ratios and reverse. The main 
shaft, countershaft and gears arc 3'1» per cent, nickel 
steel, heat treated and specially machined, that are 



mounted on Timkcn roller bearings. 




Top or Plan View of the Model t. Federal Chaaala, Which Shown the Frame Conntrnctlom Deals-Bed to ACord Flex Ihllltr aad the 

Power Tmnomlmilon Synteni. 
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The main shaft of the gearset is coupled to the 
driving shaft by a universal joint, and this shaft is car- 
ried back and is supported by a self-aligning annular 
ball bearing mounted on a frame cross member. Back 
of this bearing is the second section of the driving 
shaft, which extends to the worm shaft of the rear 
axle, with an universal joint at either end of this shaft. 
This construction prevents whipping of the shaft and 
side pressure leverage in the event of the chassis 
"weaving" through movement on uneven surfaces. 
Timken-David Brown Rear Axles. 

The rear axle is a Timken-David Brown full-float- 
ing construction, in which the load is carried on the 
housing. The axle case is composed of a central sec- 
tion, to which two end sections are rigidly bolted. The 
centre of the housing is a steel casting with a large- 
top opening that is closed with a cover plate that car- 
ries the worm shaft, its bearings, the gear wheel and 
the spur gear differential gearset assembled with it. 
This assembly is mounted with Timken roller bear- 
ings throughout. With the shafts withdrawn the cover 
and the worm shaft, gear wheel and differential can 
be removed. When once adjusted and assembled no 
attention need be given it other than lubrication. The 
end sections are steel castings with the spring seats 
and brake spiders integral. 

The driving shafts are chrome nickel steel, heat 
treated, .with which are forged integral the flanges 
that are bolted to the hubs of the wheels. The other 
ends of the shafts are splined and float in the differen- 
tial gears. The wheels arc mounted on Timken roller 
bearings. This axle is designed for extremely heavy 
service. The front axle is a drop forged steel I section 
3^4 by 2}4 inches. The large wheel spindles and the 
pivots of the steering knuckles are fitted with Timken 
roller bearings. The wheels are wood, artillery type, 
the front set having each 12 2'. S-inch spokes and the 
rear set having 14 3lj-inch spokes. The tires used 
are 3o by five-inch solid bands, single forward and 
dual rear. The wheelbase is 146 inches for the model 
L-12. with tread of 66}/> forward and 0/ -'4 rear. 
Frame, Springs and Brakes. 

The frame is built of pressed steel channel section 
with width of six inches and webs 2% inches, 7/16- 
inch stock, a construction that is unusually heavy and 
is expected to be extremely enduring. The frame has 
four cross members, which are reinforced by large 
gussets. The frame is carried on semi-elliptic springs 
of vanadium steel, the forward set being 45 inches 
length and 2V< inches width, and the rear set 56 inches 
length and three inches width. The rear springs are 
outside the frame and the brackets are connected 
across the frame by heavy tie rods that carry one end 
of the shackles. The springs are shackled at either 
end. the entire driving and braking stresses being 
taken by the heavy radius rods, which are free to ro- 
tate on the seats on the rear axle, and are pivoted 
transversely, to give a free vertical movement. 

The brake sets both operate on the rear wheels 
in steel drums 18 inches diameter and &/> inches 



width, the expanding shoes being faced with Raybes- 
tos. The brake shafts are connected with direct pull 
rods and the braking effort is extremely powerful. The 
steering gear is an heavy irreversible worm and gear 
type, operated by a 20-inch hand wheel located at the 
right side, with the throttle controlled by a hand lever 
on the steering column. The clutch and service brake 
are operated by foot pedals and the gears are shifted 
and the emergency brake applied by hand levers in 
the centre of the footboard. The driving effort of the 
worm and gear is very powerful, it being with ratios 
of 10.33:1 on high speed. 18.18:1 on intermediate and 
34.7:1 on low, with 44.6:1 in reverse. 

The chassis is furnished with a sheet steel seat 
that is 46 inches wide, with upholstered back and re- 
movable cushions. The regular equipment of the 
chassis includes the seat, dash and tail oil lamps, horn, 
tool kit, oil can and jack. The gasoline tank is under 
the driver's seat and has capacity of 28 gallons. 



WAR TRAFFIC DESTROYS FRENCH ROADS. 



"The driving of cars inside the fighting area", 
writes George Boillot, who drives a car for Gen. JofTre, 
and is well known in the United States as a racer, 
having driven a Peugeot in the last 500-mile race at 
Indianapolis, "has become a tremendous work, as well 
as a dangerous one. With cannon and artillery, with 
lorries carrying food and 'buses carrying troops, the 
roads have been unable to stand the strain. So, with 
the rain we have been having lately, it looks as if we 
were touring in the bed of a river instead of on a road. 
You can imagine what it feels like to have to be at 
such and such a place at a given time, and to be held 
up time after time by mud up to your rear axles". 



KELLY-SPRINGFIELD INCREASES. 



Indicative of increased business is the statement 
that the Kelly-Springfield Tire Company, New York 
City, has opened a new direct factory branch at Dal- 
las, Tex., under the direction of H. L. Smith, as dis- 
trict manager, and has removed its Pacific coast 
branch to larger quarters in San Francisco, Cal. The 
new address of the latter is 1147-1153 Van Ness ave- 
nue. 



MARX HEADS DETROIT-WYANDOTTE. 



The Detroit- Wyandotte Motor Car Company, De- 
troit, Mich., is now headed by Frank Marx, who was 
elected to office at the last annual meeting of the 
stockholders. With him in office are the following: 
XV. J. Seitz, secretary : Herman Woelmer. treasurer, 
and George A. Horner, general manager. 



More than $200,000 worth of stock out of the $500.- 
000 at which the Dort Motor Car Company, Flint, 
Mich., was incorporated, is said to have been already 
paid in. 
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SOUTH AMERICAN TRADE ADVICE. 



ROAD BUILDING CAPACITY. 



A booklet containing many valuable suggestions 
for manufacturers and sales agents interested in ex- 
tending their foreign trade relations into South Amer- 
ican countries is issued by the Department of Com- 
merce through its Bureau of Foreign and Domestic 
Commerce. The five principal factors governing trade 
relations in the southern continent are therein sum- 
marized as follows: Steamship facilities, investment 
of American capital, credits, direct personal effort and 
the necessity for giving the buyer what he asks for. 

The last named factor is illustrated by an incident 
in Guatemala. A large ranch owner there asked a local 
dealer to buy a large number of neckties of a certain 
design to which he had become attached by long usage. 
The order was sent to an American concern, which 
sent ties of a newer design, accompanied by a letter 
explaining that the ties asked for were 20 years be- 
hind the prevailing style. The neckties were refused, 
the owner sending his order to Europe, where he was 
promptly supplied with the articles he ordered. 

American trade relations with South American 
countries have been steadily advancing in recent 
years, especially since the opening of the Panama 
canal, and since the war in Europe checked in large 
measure the volume of trade between South American 
and European countries. American consuls state that 
the buyers of the southern continent are looking to its 
northern neighbors for their products. The booklet 
referred to, entitled "Consular Recommendations on 
South American Trade", is listed under Miscellaneous 
Series No. 20, contains 29 pages of valuable advice, 
and can be obtained from the superintendent of docu- 
ments, government printing office. Washington, D. C, 
at five cents the copy. 



Legislation to Provide Expert Supervision 
Favored by Highway Association. 



NEW DIRECTORS FOR AVERY COMPANY. 



Three new directors have been elected to the board 
of the Avery Company, Peoria, 111. They are II. A. 
Rumsey, Henry Robertson and Frank J. Johnson of 
Chicago. Gross sales of the company for the year 
ending Dec. 31, 1914, according to the annual report, 
were $2,848,000. The balance available for dividends, 
after deducting an appropriation for the redemption 
of preferred stock and organization expenses, was 
stated to be $122,032. 



MICHIGAN HIGHWAY COST REDUCED. 



The board of county commissioners, Wayne 
county, Mich., in its annual report showed a saving of 
$7140 in the cost of maintaining all highways of the 
county outside of Detroit for the year 1914, over that 
of the preceding year. The total cost was stated to 
be reduced to $23,392, which was claimed to be largely 
due to the replacement of certain macadam roads with 
cement concrete pavement. 



Legislation throughout the United States toward 
placing highway construction supervisors upon a 
competitive examination basis has been advocated by 
the American Highway Association and the National 
Civil Service Reform League. At the American road 
congress, held at Atlanta, Ga., Chief Examiner G. R. 
Wales, representing the United States civil service 
commission, called attention to the advantages of the 
merit system in highway construction and forestalled 
possible criticism that stereotyped technical questions 
would be propounded in competitive examinations. 

"For those high-grade positions where men of ex- 
perience and attainments are needed", said Mr. Wales, 
"an examination is given which docs not require the 
competitors to assemble at any place or to answer 
technical questions. They are called upon to furnish 
under oath a detailed statement of their education and 
experience, including all the work they have done 
since graduation. They may also be asked to submit 
an original thesis or report or published works, and 
they are required to give the names of persons able 
and competent to testify as to their experience and 
personal fitness. 

"Confidential inquiry is made by the commission 
from various sources as well as of all the persons re- 
ferred to by the applicant. Gratifyingly accurate and 
discriminating testimony is obtained by this means of 
confidential communication. Such testimony approxi- 
mates, if not equals, the testimony adduced upon 
cross-examination in judicial proceedings. A proof of 
the ability of the competitive system to obtain high- 
class men for technical positions has been made with- 
in the past year in connection with the employment 
of men to appraise the value of the property of com- 
mon carriers in the United States. For this work the 
interstate commerce commission required men with 
qualifications ranging all the way from rod man and 
chain man to senior positions in civil, mechanical, 
structural, electrical and architectural engineering, as 
well as motive power men and expert accountants. 

"A system which can successfully secure a compe- 
tent force of high-grade engineers could surely provide 
the proper kind of men to have charge of the con- 
struction and maintenance of public highways. 

"It is anticipated", added Mr. Wales, "that steps 
will be taken to wage an active campaign in every 
state for the elimination of the spoils system and to 
substitute for it the merit svstem". 



Having recently received a large order from Eu- 
rope for its trailers, the Troy Wagon Works Com- 
pany, Troy, O., is increasing its plant capacity by the 
erection of a one-storv factory, 120 bv 140 feet. 
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TRUCK BUYERS OPTIMISTIC. 



Walter C. White Says That Prospect Is 
Forecasted by Large Firms. 



General optimism prevails in many important lines 
of business, according to Walter C. White, vice presi- 
dent and general manager of the White Company. 
Cleveland. O. 

"The activity of the motor industry is now looked 
upon as a mirror of trade conditions'", Mr. White said. 
"By their readiness to make heavy investments in mo- 
tor trucks, many representative concerns have shown 
that they are preparing for a big improvement in busi- 
ness very soon. At the same time they have recog- 
nized the motor truck as a big economic factor in 
business". 

Concerns of high standing and commercial wisdom 
are the most active buyers at the present time, ac- 
cording to Mr. White. The character of the buyers 
of 249 trucks is shown in the following list: 

Adams Express Company, P>. Altman & Co.. Ar- 
mour & Co., Atherton Furniture Company, Atlantic 
Refining Company. Bell Telephone Company of Penn- 
sylvania. B. Baff & Son, Boggs it Buhl, Inc., James 
Butler, Inc., Clearing House Parcel Delivery Com- 
pany, Cudahy Packing Company. Diamond Spring 
Brewing Company, B. F. Goodrich Company, the 
Good Roads Company. Great Northern Paper Com- 
pany, Joseph Home Company, Kaufmann Brothers, 
Montgomery, Ward & Co., National Cash Register 
Company, New York Board of Fire Underwriters, 
Peninsula Rapid Transit Company, People's Gas 
Light and Coke Company. Pabst Brewing Company, 
the Rosenbaum Company, Red Rock Company, Stand- 
ard Oil companies of Indiana, New York, Nebraska 
and Kentucky, Sherwin-Williams Company, Simmons 
Hardware Company, Southern Express Company, 
Southern Bell Telephone and Telegraph Company, 
Sheffield Farms-Slawson-Decker Company. Franklin 
Simon & Co., James Thompson & Son, Ltd., the 
United States postoffice, the Summerfield Company, 
Holland-American Plantation Company. John D. 
Rockefeller, Atlanta Milling Company, the Gramo- 
phone Company, Ltd., American Sewer Pipe Com- 
pany. Lansburgh & Brother, the Halle Brothers Com- 
pany. Supreme Baking Company, Friary Brewing 
Company. Ltd.. Supplee Aldcrney Dairies. Commer- 
cial Brewing Company, Hahne-Stagg Company, the 
Bailey Company, Fortune Brothers. Brewing Com- 
pany, Dominion Natural Gas Company, Ltd., Cleve- 
land Milling Company and Gulf Refining Company. 



RUSSIA BUYS MOTOR TRUCKS HERE. 



MOTOR TAXES DOUBLED. 



A bill fixing a registration fee for commercial ve- 
hicles of $14 for the first 1000 pounds and $6 for each 
additional 1000 pounds or fraction thereof, as well as 
many other changes effecting Connecticut motorists 
in particular, was agreed upon in a hearing before thei 
committee on roads, bridges and rivers at Hartford, 
Conn., and was sent to the General Assembly. The 
bill, fathered by Representative Sherwood of West- 
brook, provides the following registration fees in addi- 
tion to the commercial automobile rate mentioned 
above: Livery automobiles, $20; dealers' automo- 
biles, $100; motorcycles, $4; dealers' motorcycles. $20; 
all other automobiles. $1 for each horsepower, this tax 
to be in lieu of any and all other taxes whatever, and 
amounting to just double of "the previous rate, which 
was 50 cents. 

The last named clause of the bill in effect takes 
away the tax revenue from the towns and gives it to 
the state, a revenue that is expected to amount to 
about $500,000 this year. Representatives of the 
smaller towns at the hearing were said to have stated 
that they will oppose any suggestion that will take 
revenue away from their towns. 

A bill relating to the establishment of a force of 
license inspectors, introduced by Albert Phillips, for- 
mer secretary of state, met with strong opposition. 



MOTORKART COMPANY BANKRUPT. 



Creditors have petitioned the Motorkart Company, 
New York City, manufacturer of a light motor com- 
mercial vehicle, into bankruptcy, alleging that the 
company is insolvent, that preferential payments have 
been made to certain creditors, and that admission 
that it is unable to meet its obligations in full has 
been made in writing. No statement is made as to the 
probable effect this action will have upon the con- 
struction of the company's plant in Scranton, Penn. 
The Power Wagon Publishing Company, Chicago, the 
Johnson Export Publishing Company and the Indian 
Refining Company, whose claims are $622, $196 and 
$50 respectively, arc the petitioners. 



TRUST BONDS REDEEMED. 



That it is ready to retire at par and accrued inter- 
est, plus a premium of 2 l / 2 per cent., a series of trust 
bonds issued March 15. 1911, is the announcement 
from the Velie Motor Vehicle Corporation. Moline, 
111. The date of retirement is set as March 15. 1915. 



AUTHORIZES MUNICIPAL GARAGE. 



A Ilarrisburg, Penn.. dispatch states that a local 
concern has received from the Russian government an 
order for .300 armored motor trucks that will cost 
about $1,500,000. 



The city council of St. Paul. Minn., has authorized 
the construction of a municipal garage which is estim- 
ated will cost $48,000, $21,000 for the building and 
about $27,000 for the site. 
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ECLIPSE PORTABLE UNLOADING MACHINES. 

Apparatus Operated by One Man That Will Transfer from 250 to 500 Tons of Building 
Material or Coal from Cars to Trucks for Two Cents a Ton or Less. 



ECONOMY of time and labor is sought by every 
business man. It means a greater profit with- 
out additional expenditure, or increased production at 
the same cost. Though this saving is desired, its real- 
ization is often a problem that necessitates careful in- 
vestigation, thoughtful application of methods, con- 
tinuous supervision and broad observation to avoid 
the errors and to profit from the experience of others. 

These economies are regarded as so essential that 
large business interests are not only willing to pay 
liberally for the services of expert economizers, but 
are constantly endeavoring to perfect the systems they 
employ. While system may be regarded by many as 
referring essentially to record, or to administration, 
obviously facilities must be considered as equally im- 
portant, for the best results are obtainable through 
the utilization of organization 
and equipment. 

To illustrate this, one may 
state that when motor vehicles 
replace animal conveyances 
the owner realizes that operat- 
ing record is necessary to in- 
sure the most efficient use of 
the machines, and that neither 
records nor careful operation 
will obtain the greatest meas- 
ure of economy unless there 
are equally improved facilities 
for loading and unloading. 

Handling and hauling ma- 
terial used for special highway 
construction, in building oper- 
ations, such as crushed stone, 
gravel, sand and slag, in coal 
yards, on piers, or in railroad 
yards, the Eclipse Unloader. 

built by Galion Iron Works and Manufacturing Com- 
pany. Galion, (>., is an example of what has been spe- 
cially developed to meet a diversity of needs, and 
which can be used for temporary or permanent needs, 
although constructed to be portable. 

The special value of this apparatus is that it af- 
fords a means of economizing the time of motor 
trucks used by construction companies or dealers in 
coal, and the investment it represents is comparatively 
small. Being portable, it can be removed from one 
work to another, and the expense of removal is really 
very small. Not only this, the owner has always what 
is equal to permanent construction, save in capacity, 
and with this he can undertake work or contracts at 
prices less than were he compelled to erect special un- 



loading apparatus. 

Quick loading of trucks is practical with sufficient 
men to shovel and trim the loads, but labor costs 
money and to minimize the time and labor of unload- 
ing railroad cars the Eclipse portable unloader was 
developed. This is constructed in 15 and 50-ton ca- 
pacities and both are alike save in proportions. These 
are designed to be located beside a small stone crush- 
er, beside a railroad sliding, in a gravel or sand pit, or 
in a coal yard. When set up the unloader has all the 
qualities of permanent construction, but it can be par- 
tially disassembled and removed by highway, either 
by animals or truck or tractor, and again located, at a 
very small cost. When operated it has a very large 
economical value because it is attended by one man, 
although the trimming of the load of the car may re- 




Ecllpae Portable Unloader Placed Between Railroad Siding and Industrial Railway to 
nominally Handle Crnahed Stone by McNerney Conatrnctlon Company, Canton, Penn. 

cpi ire a man or two. 

The unloader is really an elevator with bin capacity 
of either 15 or 50 tons, and it can best be used with 
any type of bottom discharging railroad car. Most 
railroads have gondolas of from -10 to 50 tons load ca- 
pacity that arc designed for the transportation of 
stone, gravel, sand, coal, etc., having hopper bottoms 
in which the loads will concentrate by gravity and 
from which the material can be unloaded very rapidly. 
Older type cars are frequently fitted with bottom 
slides so that they can be similarly unloaded by grav- 
ity with minimum trimming. The unloader is located 
at a siding and the cars are moved so that the hoppers 
or slides are over a chute placed in the track through 
which the load is discharged into a bucket in a pit be- 
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tween the elevator and the track. The loaded bucket 
is hoisted on an inclined track and emptied at the top 
of the track into a hopper bin, from which it is dis- 
charged by gravity through chutes into the carts or 
trucks that are driven beside the elevator, three chutes 
so distributing the loads in the vehicles that trimming 
is unnecessary. 

The following description is of the 15-ton unload- 
er. The frame timber is six inches square, and the 
frame is eight feet length and seven feet width, built 
on side sills that are eight feet six inches length. In- 
cluding the sills the frame is nine feet eight inches 
height. There are four corner posts and a centre post 
at what will be termed the right end. From the back 
side of the frame to the front .the floor slopes four feet 
in the full width of seven feet, the front line of the 
floor being five feet eight inches above the bottom of 
the sills. This frame is mounted on two trucks or 
axles on which are four wheels with steel spokes and 
wide rims. The frame when mounted is 24 inches 




Londlnit an Industrial Railway Train from an Krllpae Portable I'nloader Set I'v Benlde a 
Railroad Siding- to Unload CraMhed Stone from Cam. 

above the ground. At the four corners are six-inch 
timbers that are hinged so they can be folded against 
the sills. These posts are 22 inches length and when 
lowered and upright they are secured by heavy iron 
braces. When the elevator is set up these posts are 
placed on railroad ties or timber to afford a secure 
foundation. 

At the height of the low er edge of the inclined floor 
are transverse six-inch timbers that brace the frame. 
The front and two sides of the hopper above the in- 
clined floor are planked and braced. At the top of the 
frame, side and end sections, each 48 inches height, 
are mounted on heavy hinges on which they may be 
raised to form the upper part of the hopper, or low- 
ered when the unloader is to be removed. When set 
up these sides are securely bolted by angle irons so 
that the entire construction is rigid. At the back of 
the elevator the tower is placed on the upper timber 
of the frame. The tower is two six-inch timbers, 14 
feet three inches length, three feet four inches apart, 



with a cap piece of the same size timber four feet 
nine inches length. The lower ends of the tower tim- 
bers are bolted to the frame, and from the corners of 
the front side braces extend diagonally to the tower. 
These braces are secured at the lower ends to a six- 
inch transverse timber that carries a hoisting pulley. 
Steel rods brace the tower frame at either side. At 
the right end is a small platform at the height of the 
top of the upper section of the bin, on which a man can 
stand and do whatever work may be necessary on the 
hoisting gear. Usually a series of wood strips nailed 
on the frame and the tower form a ladder to reach the 
top of the elevator. 

The bin or elevator is located 13 feet from the rail 
of a track. Eighteen inches from the centre of the 
rail and five feet seven inches from the back of the ele- 
vator a pit is dug that is six feet width and five feet 
six inches length, the centre of which is directly in line 
with the centre line of the elevator tower. The pit is 
seven feet depth. In this pit is placed wooden side and 

end sections that form a box 
six feet by four feet six inches, 
and a floor. Beginning at the 
pit and extending to the line of 
the second rail of the track an 
inclined channel is excavated 
that is 41 inches lower at the 
pit than at the track. Into this 
a steel chute is placed and the 
earth tamped to make it im- 
movable, the ties being spread 
apart 25 inches so as to insure 
a clear fall into the chute from 
the surface of the track. The 
chute is 22 inches width and is 
brought through the side of 
the box. Over the outlet end 
of the chute is placed a frame 
for raising and lowering the 
end gate. 

A track, or run, of heavy timber, is built to extend 
from the bottom of the box in the pit to a point three 
feet above the top of the elevator bin. The length of 
the track is 26 feet three inches, and from the ground 
to the top of the tower is 25 feet six inches. A steel 
bucket that will hold three-quarters of a cubic yard, or 
about one ton, is used for elevating the material. At 
the top of the track the bucket contacts with a stop 
that causes it to turn and the contents is dumped into 
the bin. 

The track is placed in the box in the pit with the 
upper end bolted to the tower of the elevator so that 
it forms a brace for the bin and tower and at such an 
inclination that when the bucket is lowered it wilt 
clear the chute from beneath the railroad track about 
an inch. The foot of the track is firmly chocked. A 
wire cable is secured and clamped to the cross piece 
of the tower frame and passed through the sheave on 
the bail of the bucket and carried through a pulley 
suspended from the cross piece of the tower, thence 



Digitized by 



Google 



March, 1915. 



THE MOTOR TRUCK 



125 




I.oadlaK a Motor Truck with CruxheU Stone hv Gravity' Dim-home 
Through Three Chute* nt a Railroad Spur Track. 

through another pulley at the top of the frame on the 
front side of the bin, and through an iron pipe placed 
in the bin at an angle from the front to the rear, to the 
hoisting drum. This hoist is operated by a six-horse- 
power water cooled gasoline engine that is located be- 
neath the bin, and this hoist is. fitted with a clutch and 
release. A long wooden lever is carried from the lever 
operating the hoist to a point close to the railroad 
track, so that it may be readily reached by an opera- 
tor who can from the same position operate the end 
gate of the chute beneath the track. The engine can 
be enclosed when necessary. The motor is operated 
constantly when the elevator is used. 

A railroad car is located with the discharge hopper 
directly above the chute in the track. When the work 
is begun the hopper is opened and the contents of the 
car falls by gravity into the chute, and thence into the 
bucket in the pit. The flow of the material is started 
when the bucket is at the foot of the track, and stopped 
when it is filled, by raising and lowering the 
chute end gate by a lever, the operator observing 
the condition of the bucket in the pit. The hoist 
is operated by a forward and backward movement 
of the long wooden horizontal lever that is con- 
nected with the upright lever of the hoisting ap- 
paratus, which engages and releases a clutch. The 
bucket descends by gravity after dumping. 

The inclined floor of the bin carries the mate- 
rial by gravity toward the front, in which are three 
openings inches width and 14 inches height, 
from which three chutes extend two feet with ex- 
tensions that may be raised or lowered, and which 
serve as end gates. These are operated by cables 
and counterweights. The railroad car can be 
moved, if it has bottom slides or more than one 
discharge hopper, to bring the slides or hoppers 
above the chute in the track, or the load may be 
trimmed »q facilitate discharging. The unloading 
can be done at a rate of from five to 10 carloads of 



from 40 to 50 tons capacity, each in a 10-hour 
work day, a single man operating the unloader. 
Once the motor is started the operator's work is 
principally handling the control levers and ob- 
serving the condition of the bucket in the pit, re- 
leasing the clutch when the bucket is emptied. 
Aside from filling the water, fuel and oil tanks of 
the motor, and lubricating it and the hoist, oil- 
ing the sheaves occasionally and greasing the 
track on which the bucket is raised and lowered, 
no attention is necessary. 

The loading of the carts and wagons is done 
by the drivers without delay or assistance. The 
vehicles are driven beside the unloader, the three 
chutes are lowered and the contents of the bin 
discharged into them until a load is obtained. 
The balanced chutes can be handled almost in- 
stantly and no trimming is necessary. The eleva- 
tor will handle from 250 to 500 tons of material 
a day, the volume depending upon condi- 
tions, and claim is made by the company that the 
transfer from railroad car to vehicle will cost less than 
two cents a yard. The unloader will handle any ma- 
terial that can be discharged through the regular hop- 
per-bottom railroad cars, and special equipment is 
built to handle bituminous coal. 

With the unloader the fixed charges for service are 
the interest on the investment, insurance, if this item 
is carried, and depreciation. The operating cost in- 
clude the wages of a capable, intelligent man, fuel and 
lubricant expense, and with such slight repairs as 
might be necessary to maintain the cable and hoisting 
apparatus, with the charge for removal and erection 
proportioned for each day the job continues. When 
not in use the fixed charges only must be considered. 
But to obtain precise figures these could be divided 
pro rata with the work. 

The cost of handling material from cars is estim- 
ated to average 15 cents a cubic yard, this being prin- 
cipally wages, but this does not include the loss of 




Truck* Can Br Loaded Without Trimming- Bad 'Without Waltlna> 
the Driver of Bach Machine I). .Inn All the Work. 
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time of the carts or men driving them during the pe- 
riods of loading. The cost of lost time, if charged to 
handling, would probably double the figure stated. 
With the unloader a five-ton truck can be loaded in 
two minutes, and with cars in readiness it can be 
worked to capacity. The greater the tonnage handled 
the lower the cost a yard. The elevator of 50 tons ca- 
pacity is constructed and erected in precisely the man- 
ner stated. 

The removal from one location to another is ex- 
tremely simple. The track is hoisted from the pit by 
the cable. The tower is demounted and lowered. The 
angle irons securing the corners of the upper section 
of the bin are removed and the side sections lowered. 
The truck is replaced under the right end of the sup- 
porting frame (this being the two wheels, axle, turn- 
table and pole, evener and whiflletrees), and the iron 
braces holding the end posts and legs are removed. 
The legs are raised on their hinges, and then the eleva- 
tor can be hauled by a truck, a horse team or road 
roller. The time of dismantling is but a few hours, 
and the haulage time is dependent upon the distance 
to be traversed, Wherever set up, the pit must be dug, 
and when leaving this must be filled, especially if be- 
side a railroad track. The construction of the unloader 
is such that it will afford service for years, and in win- 
ter the lower portion can be housed to shelter the en- 
gine and hoist. 

The use of the unloader in connection with an in- 
dustrial railroad is practical and economical, and ac- 



companying illustrations show one owned by the Mc- 
Nerney Construction Company, Canton, Penn., where 
crushed stone is taken from railroad cars and trans- 
ferred to the smaller dump cars of the industrial rail- 
road. This concern originally utilized it for unload- 
ing railroad cars and loading wagons and trucks, and 
found that it saved all the time that had been lost by 
vehicles waiting for freights. It then used it with the 
industrial railroad with equal success. By regulating 
the work and establishing a headway between vehi- 
cles and trains the tonnage hauled was greatly in- 
creased and the cost much reduced, this being a dual 
economy. 



ASTORIA MUST PAY FOR ENGINE. 



Because the city of Astoria, Ore., refused to pay 
for a LaFrance motor fire engine that the American- 
LaFrance Fire Engine Company, Klmira, N. Y.. had 
constructed to order and shipped, and which had been 
tested by the city authorities, suit was entered, and 
recently the United States court for Oregon handed 
down its decision ordering the city to pay the cost of 
the engine and the costs of the suit. While it was 
admitted that the city council had passed a motion to 
purchase a fire engine and authorized a committee to 
deal with the LaFrance Company, the defense con- 
tended that no written contract was made by city "or- 
dinance", and "signed by the auditor and police judge, 
or some other person authorized on behalf of the city''. 




^1 






IB-TON STONE UNLOADER. 



P'ront and Side Elevation of a 15-Ton Eclipse Portable Unloader, Showing the General Contraction, the Track from the Ele- 
vator Into the Unloading; Pit and the Chute Into Which the C nr Load la Discharged. 
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DEATH OF H. WARD LEONARD. 



RUBBER SHORTAGE POSSIBLE. 



Henry Ward Leonard, founder of the plant at 
Bronxville, N. Y., that bears his name, and inventor 
and electrical engineer of international reputation, 
suddenly succumbed to an attack of apoplexy while 
attending an entertainment given at the Hotel Astor, 
New York City, Feb. 18, by the American Institute of 
Electrical Engineers, of which he was a member. Mr. 
Leonard was 54 years of age. 

Born in Cincinnati. O., Feb. 8, 1861, Mr. Leonard 
as a youth became associated with Thomas A. Edison 
in the latter's central system work. He began the 
manufacture of automobiles in 1901 at Bronxville, his 
first car being first known as the Knickerbocker, and 
later as the W ard-Leonard. It was an entrant in two 
famous runs of 1902. the Long Island endurance con- 
test and the Xew York to Boston run. In the next 
year Mr. Leonard abandoned manufacturing, and in 
1909 produced an electric lighting system for automo- 
biles which was soon followed by several other inven- 
tions applicable to motor vehicles. Among others of 
his inventions was mechanism for battleship turrets 
and ammunition hoists. 



If American Supply Through England Is 
Cut Off, Industry May Suffer. 



MAINE ROAD COMMISSION IN PERIL. 



A bill intended to abolish the Maine highway com- 
mission, and providing that state funds for road im- 
provement shall be handled by other methods, has 
been introduced into the state senate. If passed, the 
bill is said to have the practical effect of repealing the 
road law of 1913, which has been said to have meant 
much for Maine. 

Another bill before the lower branch of the house 
takes away state aid from cities and towns whose 
valuation is above $4,000,000. Aid for towns and cit- 
ies under that valuation is placed upon a graduated 
schedule as follows : For a valuation of $200,000 or 
less. $3 to every $1 appropriated by the town : for 
valuation between $1,000,000 and $1,200,000. $1.25 for 
$1 appropriated; $1,200,000 to $1,400,000. $1.15 : $2.- 
000.000 to $3,000,000. 75 cents; $3,000,000 to $4.- 
(■00.000, 50 cents for $1 appropriated by the town. 



AUTOMOBILE CONVERTED INTO SAW MILL. 



By removing the rear seat of a five-seated touring 
car and placing a saw arbor there. David Pero. Bath, 
Me., has contrived a portable saw mill with which he 
states he can saw from 15 to 16 cords of wood a day. 
Power is obtained by connecting a band with one of 
the rear wheels. 



To >;tart definite action toward a national associa- 
ii"n. a tweeting to be held at Detroit, Mich.. March 19. 
has bet; n announced by the Motor Truck Club of 
America, in its call to makers of commercial automo- 
biles. 



F. A. Seiberling, president of the Coodyear Tire 
and Rubber Company, Akron, O., has returned from a 
two months' investigation of the rubber situation in 
the war area of Europe. With other members of the 
Rubber Club of America, Mr. Seiberling went to Eu- 
rope to raise England's embargo against the shipment 
of crude rubber after the club's efforts through the 
State Department at Washington had proved unsuc- 
cessful. Mr. Seiberling explains the situation as fol- 
lows : 

"Up to the time that 1 left England, on the, Lusi- 
tania. the English people were not disposed to take 
(iermany's blockade declaration seriously. There can 
be no doubt, however, if the blockade plan is carried 
out. that there will be some interference with shipping 
to the United States — and rubber supplies for America 
will come in for their share of disturbance. If our sup- 
plies through England are actually cut off. we shall 
do as we did before, when the Kmdcn was creating 
havoc with English shipping in the Indian ocean — get 
our supplies by way of the Pacific ocean. 

"So long as England does not reimpose an em- 
bargo against the shipment of crude rubber from her 
possessions to the United States, we do not look for 
a stoppage of the American supply. When I left for 
England, early in January, the embargo was still on, 
and th« outlook seemed dark for the American rub- 
ber industry. The Rubber Club of America, through 
the State Department, had failed to move England 
from her determination, and had given up. However, 
the Rubber Club of London, composed largely of rub- 
ber brokers, kept on working and was successful. Be- 
fore the Lusitania, carrying American rubber men, 
reached the other side, the embargo was off and there 
was nothing for us to do except to attend to the de- 
tails for our respective companies''. 

Speaking of the war's relation to the United States 
generally, Mr. Seiberling added : " America must re- 
tain her neutrality. All Americans should stand united 
on that point, no matter what their political beliefs 
may be. And the closer one views the conflict, the 
greater the sense of horror. It would be an unspeak- 
able calamity for the United States to become involved 
in the conflict that is devastating Europe". 



AUTOCAR ELECTS OFFICERS. 

The following officers were chosen for the Autocar 
Company, Ardmore, Pcnn., at the last annual meeting: 
David S. Ludlum. president; Walter W. Norton, vice 
president and production manager; John S. Clarke, 
vice president : Edwin A. Fitts. secretary and treas- 
urer; Frank C. Levin, assistant secretary and treas- 
urer. 
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TRACTORS AND TRAILER TRAINS. 



Motor road haulage economy is best obtained from 
capacity loads and long hauls, for which trucks serve 
every requirement, or by extremely large loads that 
may be handled quickly, a service for which tractors 
and trailers can be utilized to good advantage. A trac- 
tor and a semi or two-wheeled trailer will carry but a 
single large load. The tractor and trailers will haul sev- 
eral loads, or considerably greater tonnage, but con- 
trol of the train units has not been entirely satisfac- 
tory; in fact such trains are impracticable in traffic. 

Tractor trains are necessarily slow because of the 
large loads, and thus far their uses have been limited. 
There is no doubt, however, that these could be util- 
ized for transportation on routes radiating from com- 
mercial centres, where much of the haulage could be 
done at night, and where freights could be carried in 
either direction. In agricultural communities and in 
sections where railroad facilities are limited or inade- 
quate, or where transportation rates are excessive, 
there are apparently very promising opportunities for 
business that can be profitably developed. 



COST OF SELLING TRUCKS. 



the price of a vehicle must be sufficient to pay for the 
work of the selling organization and yield a satisfac- 
tory return. 

Concentration of effort is undoubtedly the more 
productive, and endeavor systematically directed will 
afford more substantial returns than unsystematized 
selling. A national market is admirable to theorize, 
but it is very costly to exploit, and cannot be made 
as profitable as the sectional market. This applies es- 
pecially to New England, where more motor vehicles 
are owned in proportion to the population than any- 
where else in the world. New England and the adja- 
cent states are a sufficiently large market to interest 
any manufacturer, no matter how large a number of 
vehicles he may produce, and the selling opportunities 
are greater because of the commercial and industrial 
needs and the extreme cost of railroad transportation. 



Selling expense is one of the largest items included 
in the cost of a motor truck. Where five salesmen in- 
terest a man and one of them sells a single truck the 
cost to each manufacturer may be approximately the 
same. Only one makes a profit. The selling cost is 
not regarded as a loss by those who made no sale, but 



BUSINESS ECONOMIES DEMAND TRUCKS. 



Commercial and industrial conditions have im- 
pelled business men to regard the possibilities of 
transportation with extreme care, and as physical lim- 
itations of animals cannot be exceeded without sacri- 
fice, as the expense of horse food has greatly in- 
creased with no increase of work, and as traffic speed 
is a material factor in communities of proportions, the 
motor vehicle is believed to be the logical convey- 
ance. Many are convinced that machines could be 
best utilized, but hesitate to purchase because of the 
assumption that animal equipment would be sacri- 
ficed and doubt as to the efficiency of their own ad- 
ministration. 

The wise purchaser of motor vehicles first under- 
stands his own needs, selects the machine that will 
seemingly best serve him, and then makes any 
changes that may be necessary to utilize it. There is 
no mystery in obtaining high efficiency with motor 
vehicles. The principal factor is careful study of a 
subject that was assumed to be simple, and which the 
most progressive minds have found can be best dealt 
with by organization and system, and by utilizing ex- 
act record. 



ENGINE STARTERS FOR TRUCKS. 



W hether engine starters are desirable equipment 
for motor trucks is a subject on which engineers and 
manufacturers are not agreed, some believing that the 
additional complications and cost more than offset the 
advantages of lessened fuel and lubricant consump- 
tion, although little attention has been given to the de- 
creased wear of the motor. When machines are used 
in heavy traffic, as in many of the larger cities, en- 
gines are seldom stopped because of the need for 
starting quickly at signal, and vehicle stops and starts 
are very frequent, necessitating idle running of the 
motors. The experience with engine starters in motor 
truck service is thus far limited, and the 1 ' - use is 
worthy especial study. 
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THREE types or sizes of motor trucks are built by 
the Tiffin Wagon Company, Tiffin, O., these 
having capacities of 1500, 2000 and 4000 pounds, which 



the engine, this giving the accessibility necessary to 
economize labor and time in operating, care and ad- 
justments. 

The motor of model A is a Buda, a water 
cooled, four-cycle, vertical L head type, with 
the cylinders cast en bloc, having bore of 3^4 
inches and stroke of inches, which is rated 
by the S. A. E. formula at 22.5 horsepower, and 
is claimed by the builder to develop 30 horse- 
power at 1500 revolutions a minute. The block 
is cast from fine gray iron with very large wa- 
ter jackets integral to insure free passage of 
water and efficient cooling, the water chamber 
im>b view of the Model g Tiffin Truck, capacity 20oo Pound.. being covered with a cover plate and outlet 





arc designated as models A, G and M respectively. 
This concern has carefully developed these types to 
supply an increasing demand for high-class vehicles 
suited for the majority of haulage requirements, and 
the machines have been designed to have extreme en- 
durance as well as be very economical of general oper- 
ating cost. 

The chassis have practically the same design aside 
from the power 
plants, differing 
chiefly in propor- 
tions of parts. The 
components of which 
the machines are 
c o n s t r u cted are 
products of the best 
known manufactur- 
ers of the industry, 
and are regarded as 
standards. No inno- 
vations have been 

, ., I'lnn View of the Model A Tiffin Truck, Capacity 1600 Pound* 

made, the engineers 

deciding to follow principles and constructions that 
have been proven to be enduring and in every way 
equal to requirements, and to utilize materials that 
would be recognized as having quality and dependabil- 
ity. By this is meant that there is nothing experi- 
mental entering into the design or construction of the 
trucks, and so large factors of safety have been pro- 
vided that service is assured. 

The generally accepted 
power transmission system 
with motor, clutch and gear- 
set assembled with the jack- 
shaft has been adopted with 
the drive by sprockets and 
chains to the rear wheels. 
Much attention has been given 
to distribution of weight and 
to obtain large loading space. 
All of the machines are built 
with the motors under hoods, 

and the driver's seat behind Plllll view „ t the Model m Timn Track, capacity ■moo p« 



manifold retained by cap screws. The pistons are the 
same material and are fitted with three piston rings 
and three oil grooves. The cylinder block is tested by 
water pressure, bored, aged, reamed and ground, and 
the pistons are carefully fitted. 

The crank case is aluminum alloy, cast with the 
supporting arms integral, and is in two sections, the 
upper carrying the three mains bearings, the centre 

bearing being 
mounted in a verti- 
cal transverse web. 
and the lower sec- 
tion is the base ot 
the crank chamber, 
a horizontal web 
containing the oil 
troughs, below 
which is the oil 
reservoir. This sec- 
tion can be removed 
readily for work on 
the engine bearings. 
The crankshaft is a special alloy steel drop forging, 
with the flange to which the flywheel is bolted forged 
integral, that is heat-treated and carefully finished. It 
is 1)4 inches diameter at the bearings, the forward 
bearing being i]/ 2 inches and the rear bearing 4j4 
inches length. The connecting rods are I section steel 
drop forgings, with caps retained by nickel steel bolts. 
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Model (i Tlffln Chassis Equipped with Large Express Body and Cab 

The wristpins are case hardened steel tube, fixed in 
the piston bosses. The main and connecting rod bear- 
ings are nickel babbitt, and the wristpin bearings are 
phosphor bronze. 

The camshaft is a steel drop forging with the cams 
and a flange to which the timing gear is bolted in- 
tegral. This is heat treated and hardened and ground. 
The three bearings are phosphor bronze. The timing 
gears are helical cut to 
insure noiseless oper- 
ation. The valve ports 
are large and the 
valves are made with 
nickel steel heads elec- 
trically welded to steel 
stems. These operate 
in long guides. The 
valve tappets are a 
mushroom type, with 
adjusting screws, and 
are fitted in heavy 
guides. The valve 




Model A Tlffln Chassis with Four-Post Standard Canopy Top Body 



flow from these draining back into the reservoir. 
The oil passes through a sight glass on the out- 
side of the engine case, so that the driver may 
learn at a glance if the supply of oil is sufficient. 
The oil pump and strainer may be removed from 
the outside of the case. Leakage of lubricant is 
prevented by oil deflectors for the front and rear 
main bearings and magneto shaft bearing. The 
fuel intake and the exhaust manifold are large 
and well designed to insure free passage of the 
gasses. An automatic float feed type of car- 
buretor is fitted. 

The engine for model G is a Continental, a 
water cooled, four-cycle, L head type, with the 
cylinders cast en bloc, having bore of 3 : H inches and 
stroke of 5^4 inches, and a rating of 22.5 horsepower 
by the S. A. E. formula. This is rated by the builder 
as 30 horsepower, and 38 horsepower is claimed for it. 
The motor for model M is 4% inches bore and 5^4 
inches stroke, for which the maker claims 42 horse- 
power. 

In the bore-stroke dimensions the engines differ. 

but in all other con- 
structional details they 
are alike. For this rea- 
son one description 
will suffice for both. 
The cylinder block is 
cast from a superior 
quality of gray iron 
with integral water 
jackets, the w a t e r 
jacket head being a 
large, separate plate, 
this insuring the clear- 
ing of the water pas- 



stems, tappets, guides and springs are enclosed by 
cover plates. 

The motor is cooled by a thermo-syphon circula- 
tion of water through it and a vertical tube radiator 
mounted on coiled springs, there being large outlet 
and inlet manifolds. Radiation is promoted by a fan 
installed on a ball bearing on an adjustable bracket at 
the front of the engine case, which is driven by a flat 
belt by a pulley on the ex- 
tension of the crankshaft. 
Lubrication is by a combin- 
ation force feed and splash 
system. The oil is drawn 
from the reservoir by a 
plunger pump driven from 
the camshaft and forced 
through tube to the main 
bearings and the timing 
gears, the excess draining 
into the oil troughs, from 
which the splash lubricates 
the cylinders, pistons, cam- 
shaft and tappets, the over- 



sages and ample water above the combustion cham- 
bers to efficiently cool the motor. This head is 
formed to direct the water to the outlet mani- 
fold. It is retained by a series of cap screws. The 
cylinders are tested by water pressure, are rough 
bored, aged, reamed and ground to size. The pistons 
are cast from the same material as the cylinders. 
These are of unusual length. They are turned with 




Model M Tlffln Chassis with Platform Stnke Body and Driver's Cnh. 



Digitized by 



Google 



March, 1915. 



THE MOTOR TRUCK 



131 




Rlshc Side of C'€>nllnrntal Motor L tlllmed with the Model G and 
M ChnHHla. 

four channels for eccentric split rings and with five 
oil grooves. Much care is taken to insure the align- 
ment of the wristpin holes in the bosses. The rings 
are carefully made and specially machined to relieve 
casting strains. 

The crank case is cast from a nickel aluminum al- 
loy in two sections, the upper half carrying all the 
bearings. The top part of the case has a vertical trans- 
verse web for mounting the centre main bearings, and 
the lower portion is divided by a horizontal trans- 
verse web in which are the oil pockets for the splash 
oiling system, and below this is the oil reservoir. The 
lower section is removable for work on the bearings. 
The crankshaft is a special steel drop forging with 
flanges to take end thrust, with main and crankpin 
bearings l v_i inches diameter, the main bearings being 
2y+, three and four inches length respectively from 
front to rear, with connecting rod bearings 2 x /i inches 
length. The camshaft is a steel drop forging with the 
cams integral that is turned, and after the cams are 
rough machined is annealed and heat treated, and then 
finished ground. The bearings of the crankshaft, 
camshaft and connecting rods are high-grade nickel 
babbitt, the crankshaft and connecting rod bearings 
being held by brass retaining screws, and the latter 
bearings being fitted with shims for adjustment. There 
are three camshaft bearings. The connecting rod caps 
are secured by nickel steel bolts. The wristpins are 
clamped in the small ends of the connecting rods and 
oscillate in bearings in the piston bosses. The cam- 
shaft may be removed quickly by taking off the cover 
<>f the timing gear case. 

The timing gears are helical cut. much care being 
taken to obtain accurate maintenance of gear centres, 
and are practically noiseless in operation. They are 
housed by an extension at the forward end of the 
crank case. The valve ports are two inches diameter 
and the interchangeable valves have nickel steel heads 
electrically welded to carbon steel stems. The ends 
of the valve stems are hardened. The valves operate 



in long guides. The mushroom type tappets are large 
and are mounted in guides mounted in the base flange. 
They have the usual screw and nut adjustment. 

The motor is lubricated by a combination force 
feed and splash system, the oil being drawn from the 
reservoir through a strainer by plunger pumps driven 
by an eccentric on the camshaft and forced through 
tube to the rear main bearing and the timing gears, 
the excess draining to the crank case pits, where splash 
distribution carries oil to the cylinder and piston walls, 
the wristpin bearings, the connecting rod, centre main 
and camshaft bearings, and the valve tappets. The 
motor is cooled by a circulation of water through the 
engine block and a vertical tube radiator, which is 
forced by a centrifugal pump of the double bearing 
type that has extra large bearings. A fan mounted 
on a ball bearing bracket on the forward end of the 
block is adjustable by an eccentric, and is driven by a 
flat belt from a pulley on an extension of the camshaft. 
With these two types an automatic float feed car- 
buretor is used. 

From this point on the description of the one will 
apply to all models. The ignition is by Bosch high- 
tension magneto. The clutch is a leather-faced Hart- 
ford construction fitted with expanding springs. This 
is supported from a frame cross member and the driv- 
ing shaft is coupled with the clutch shaft and the main 
shaft of the gearset by a universal joint at either end. 
The gearset is a selective sliding type with three for- 
ward speed ratios and reverse, assembled with the 
jaekshaft, which unit is supported by a frame cross 
member and heavy steel hangers. The shafts and gears 
are heat treated nickel steel, the gears having wide 
faces, and the shafts are mounted on generous roller 
bearings. The driving thrust is taken by radius rods 
rotating on collars on the rear axles and pivoted verti- 
cally at the coupling to the jaekshaft. The frames are 
pressed steel channels, that of model G being "necked" 
forward, with strong cross members and heavy gusset 
plates, which are suspended on semi-elliptic springs. 
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models G and M having cross jack springs. 

The front axles are all I section drop forged steel, 
and the rear axles rectangular steel drop forgings, 
those of models A and G being Sheldon productions 
and those of model M being Timken made. The axles 
of model A are equipped with ball bearings, and the 
axles of models G and M are fitted with annular ball 
or roller bearings as desired by the purchaser. The 
wheelbase of model A is 112 inches, of model G 128 
inches, and of model M 140 inches, and the tread of the 
first two is 56 inches and of the last mentioned 60 
inches. The wheels of model A are fitted with 34 by 
three-inch tires, those of model G with 36 by 3>2-inch 
tires forward and 36 by four inches rear, and those of 
model M with 36 by four-inch forward and 36 by 3^4- 
inch dual forward. 

The steering gear is an irreversible screw and nut 
type with the column at the left side, the control be- 
ing by the usual foot pedals for the clutch and service 
brake, with hand levers for the gear shift and the 
emergency brake at the centre of the footboard. The 
ignition and the throttle levers of the friction type are 
on the steering wheel, and the fuel supply is regulated 
by a foot accelerator. The service brakes are external 
contracting on drums on the jackshafts, the drums of 
all models being 10 inches diameter and two inches 
face, the internal expanding brakes operate within 
drums 12 inches diameter and 2y> inches face on the 
model A chassis, drums 14 inches diameter and three 
inches face on the model G chassis, and 16 inches 
diameter and 3^2 inches face on the model M chassis. 
All the brake bands or shoes are lined or faced with 
Raybestos, and all brakes are equalized. The chassis 
are equipped with the usual tool box and tool kit, jack, 
horn, oil dash and tail lamps and bumper. 

The company builds a very large number of 
wagons and special municipal equipments and is pre- 
pared to build special bodies if the standard types, 
of which a considerable number is produced, do not 
meet requirements. Any body can be built. Tiffin 
trucks in considerable numbers are in service and they 
have invariably given excellent satisfaction. The com- 
pany will be glad to refer inquirers to owners who can 
give information concerning the machines first hand. 

The company has for years produced heavy vehi- 
cles, municipal and sanitary equipment, automatic 
flushing machines, dumping wagons, steel bucket 
street cleaning and garbage carts, specializing street 
flushing apparatus, entirely motor equipped, of the 
constant pressure type, with 900-gallon tank capacity. 
The company will supply detail information relative 
to these apparatuses at request. 



WILLYS UTILITY CHANGES MADE. 



A quarterly dividend on its common stock of 3 per 
cent., was declared by the Goodyear Tire and Rub- 
ber Company, Akron, O., in place of its annual divi- 
dend of 12, which course is said to be an accommoda- 
tion to small stockholders. March 1 was set as the 
day of disbursement to stockholders of record Feb. 20. 



In addition to the announcement of John X. Willys' 
withdrawal from the motor truck industry, contained 
in the preceding issue of Motor Truck, further infor- 
mation is given to the effect that the Willys Utility 
truck will be known in the future as the Garford Util- 
ity, which will be manufactured by the Garford Mo- 
tor Truck Company, Inc., Lima, O., of which K. A. 
Williams, Jr., is president. This company will manu- 
facture the Garford truck, which retains its old name, 
as well as trucks varying in size from the 1500-pound 
Garford Utility through the regular Garford line of 
\ l /2, two, three, four, five and six-ton models, ranging 
from the smallest practical size to the largest practical 
motor truck of the Mogul (Garford) pattern. 

R. E. Taylor, who was general sales manager of 
the R. & L. Company, formerly eastern distributor of 
Garford and Willys Utility trucks, has been appointed 
wholesale and retail distributor for the company in 
New England, New York and New Jersey, with 
offices in New York City. Under the new regime the 
day and night service stations in New York City, 
Brooklyn, Newark and Boston will be maintained. 



GOODYEAR TIRE APPLYING PRESSES. 



The Goodyear Tire and Rubber Company, Akron, 
O., has bought 50 150-ton tire applying presses, whose 
value runs into tens of thousands of dollars, for the 
use of its branches and certain dealers throughout the 
country. They are to be used in the application of 
the Goodyear S. V. tire, as the company calls its new 
pressed-on tire, which by the elimination of the use of 
bands, bolts, nuts, etc., is an equipment that appeals 
to users of solid truck tires who desire simplicity, 
lightness and strength. Statement is made that the 
number of presses will be increased in the near future. 



BIG REPUBLIC TRUCK ORDER. 



Under contract to begin delivery on March 15, the 
Republic Truck Company, Alma, Mich., is construct- 
ing 300 Republic trucks for use by the British army, 
the order having been placed through the Anglo- 
American Export Company, London, England. All 
the trucks are to be completed and shipped during 
1915. In addition, the company has also received an 
order for eight of its trucks from the Chicago Exam- 
iner, Chicago, 111. 



INCREASES PLANT EQUIPMENT. 



To meet the requirements of its large increase of 
business during the next half year, the Warner Gear 
Company, Muncie, Ind., is stated to have added about 
$60,000 worth of new equipment. This production 
will be in charge of Harry Orr, formerly of the Ameri- 
can Locomotive Works. Providence, R. I., who as- 
sumed charge on March 1, as production manager. 
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POWER WAGON AND TRUCK BUILDERS 

Manufacturers of Gasoline and Electric Vehicles for Highway and Industrial 
Service, Their Addresses and the Capacities of Machines 
They Are Producing Commercially. 
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Gasoline and Electric Vehicles Now Built Com mercially 
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Great Southern. 
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Harrison 
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Hercules 

Haatfand-Thayar" 
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Ideal. 
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Juno. . . 



Kanawha. 
Kearns. . . 
Kelly 

Kim _. 



Kletbar 

Knoi Tractor 



Kopp. . . . 
Keemath. 
Kreb, .... 



Erie Motor Truck Mfg. Co 

Evans Motor Car 4 Parts Mfg. Co. 

Fargo Motor Car Co 

Patrick Motor Car Co 

Federal Motor Truck Co 

Field Omnibus Co 

Durant-Dort Carriage Co 

PhillipForschler Wagon Co 

Four Wheel Drive Auto Co 

Franklin Commercial Truck Co 

Lauth-Juergens Motor Car Co 

Fritehle Automobile A Battery Co . 
Fuller Power Truck Co 



Erie, Pa 

Travers City, Mich. 



Gabriel Auto Co 

Willys-Overland Co [Toledo, 0. 



Chicago, 111 i } 

SiouxTalls, S. D | j t 

Detroit, Mich 

New York City 

Flint, Mich 

New Orleans, La i 

Olintonville, Wis ....! 

Franklin, Pa | 

Fremont, 0 ■ ■ - ■ 

Denver, Col . . . . 

Delphos, 0 ........ 



Cleveland, 0 . 



G. A. Schacht Motor Truck Co 

S.G.GayCo 

Geneva Wagon Co 

General Motors Truck Co. 
General Motors Truck Co. 
Golden West Motors Co. . 
Gramm Motor Truck Co . 
United States Carriage Co. 
Great Southern Auto Co. . 
General Vehicle Co . 



Cincinnati, 0 ... 

Ottawa, III 

Geneva, N. Y , ... 

Pontiac, Mich j . . 

Pontiac. Mich I I 

Sacramento, Cal ........ 

Walkerville. Ont .... 

Columbus, 0 . . 

Birmingham. Ala 

Long Island City, N. Y . i 



U 2 



.1 i 



Genera IVehicle Co Long Island City, N . Y 

I i 

Hahn Motor Truck Co Hamburg. Pa 

Auburn Motor Chassis Co Auburn, Ind J 

Robert Harrison Co South Boston, Mass 

Harvey Motor Truck Works Harvey.. Ill . 

Hercules Motor Truck Co 

Hoagland-Thaycr, Inc 

Homer Motors Co 

Detroit- Wyandotte Motor Co 

C.W. Hunt Co 

Hupp Motor Car Co Detroit, Mich j £ | ... 

Hurlburt Motor Truck Co ^New York City j . .. • 

Ideal Auto Co Fort Wayne. Ind .... 

International Harvester Corp Akron, 0 . ..." i 

Independent Motors Corp Port Huron, Mich . . . ... 

Harwood-Barley Co . i Marion, Ind . 

W. H. Mclntyre Co Auburn, Ind \ | 

■ !Thoroas B. Jeffery Co Kenosha, Wis 

i Juno Motor Truck Co Juneau, Wi8 
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Wyantlottc. Mich 
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Kalamaxoo Motor Truck Co Kalamazoo. Mich . . 

Kanawha Auto Truck Co ^'harleston, W. Ya. 

Kearns Motor Car Co . Beavertown, Pa. . . . 

Kelly-Springfield Motor Truck Co Springfield. 0 

A. R. King Mfg. Co Kingston, N. Y 

Kissel Motor Car Co Hartford. Wis 

Klciber Co., Inc San Francis™, Cal . 

Knox Motors Co Springfield, Mnffi . 

H. J. Koehlcr S. G. Co Newark. N. .1 

kopp Motor Truck Co Buffalo. N. Y 

KosmathCo Detroit, Mich 

Krebs Commercial Car Co ( 'lyde, 0 



1 I 1 



LaFrance American LaFrance Fire Engine Co Elmira, K. Y 

Lambert I Buckeye Mfg. Co Anderson. Ind g 

La life Lange Motor Truck Co Pittsburgh, Pa 

Lansden* jLansden Co.. Ltd Brooklyn, N. Y 

Lauth-Juergens Uwth^ucrgcna Motor Car Co Fremont, 0 . . ... — I 
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Mogul . . . 
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Moore. . . . 
Morel end 
Morton. . . 
Metefcart 



Lewis Motor Truck Co. . San Francisco. Cal. 

Lippard-Stewart Motor Car Co Buffalo, S. Y 

Chicago Pneumatic Tool Co * 'hieago. M 

Locomobile Co. of America Bridgeport. Conn. 

Lord Baltimore Motor Car Co , Baltimore, Md 



Maccar Co . Scranton, Pa 

International Motor Co New York City. . . 

Merchant & Evans. . Philadelphia, Pa. . 

Mais Motor Truck Co Indianapolis. Ind. . 

Mansur Motor Truck Co Haverhill. Mass .. 

Nordyke & Mannon Indianapolis, Ind. . 

Martin Carriage Works York. Pa 

W. H. Mclntyre Co Auburn, Ind 

D. F. Poyer A Co Menominee, Mich. 

Mercury Mfg. Co Chicago, III 

Mercury Mfg. Co 'Chicago, III 

Milburn Wagon Co Toledo, 0 

Bowling Green Motor Truck Co Bowling (ireon, 0. 

Mogul Motor Truck Co St. Louis, Mo 

Monitor Automobile Works Jane* vi lie. Wis. . . 

Joseph W. Moon Buggy Co St. Louis, Mo. . . . 

Pacific Metal Products Co Torrance, Cal . , . . 

Moore Motor Truck Co Philadelphia, Pa 

Moreland Motor Tnick Co Los Angeles, Cal. 

Morton Truck & Tractor Co., Inc . Harrisbursj. Pa . . 

Motokart Co Seranton, Pa 
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Uaitea State*. 
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National Motor Truck Co Bay City. Mich . 

Nelson 4 LeMoon Chicago, III. . . 

New England Truck Co Fitchburg, Ms 

Nevada Mfg. Co Nevada, la. . . 

Tegetmeier 4 Riepe Co New York City. 
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Manufacturer 
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0. K. Motor Truck Co 

Kentucky Wagon Mfg. Co. . . 
Kentucky Wagon Mfg. Co. . . 
Old Reliable Motor Truck Co. 

Willys-Overland Co 

Owoaeo Motor Car Co 



Detroit, Mich. 
Louisville, Ky . 
IiOuisville, Ky . 
Chicago, 111... 

Toledo. 0 

Owoeeo, Mich . 



Packard Motor Car Co 

Palmer-Meyer Motor Car Co. 

Palmer-Moore Co 

St. Louis Motor Truck Co. . . . 

Peerless Motor Car Co 

Perfex Co 

Phoenix Auto Works 

Pierce- Arrow Motor Car Co. . 
Plymouth Motor Truck Co . . 

Power Vehicle Co 

Purity Bread Co 



Detroit, Mich 

St. Louis, Mo 

Syracuse, N. Y 

St. Louis, Mo. | 

Cleveland, 0 

Loa Angeles, Cal 

PhoenixviUe, Pa. 

Buffalo, N. Y 

Plymouth, 0 1 . .. 

Milwaukee. Wis 

St. Paul, Minn 



Reedsburg Motor Truck Co 

Reo Motor Truck Co 

Republic Motor Truck Co 

Rockford Motor Truck Co 

Roland Gas Electric Vehicle Corp. 

Rowe Motor Co 

Royal Motor Truck Co 



Reedsburg. Wis. . 
Lansing, Mich. . . 

Alma, Mich 

Rockford, 111 ... 
[New York City.. 
Downington, Pa. 
[New York City.. 
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Sanford Motor Truck Co 

Saxon Motor Co 

Schleicher Motor Vehicle Co 

Selden Motor Car Co 

Service Motor Truck Co 

Siebert Motor Truck Co 

Signal Motor Truck Co 

A. 0. Smith Co 

South Bend Motor Car Works 

Speedwell Motor Car Co 

Standard Motor Truck Co 

Standard Motor Truck Co 

Stanley Motor Carriage Co 

Stegeman Motor Car Co 

Sternlierg Motor Truck Co 

Stewart Iron Works 

Stewart Motor Corp 

Storms Electric Car Co 

Studebaker Corp 

Sullivan Motor Car Co 



Tiffin Wagon Co 

ToeppnerBros 

Toledo Motor Truck Co 

Trabold Motor Mfg. Co 

Transit Motor Car Co 

Trumbull Motor Car Co 

Tulsa Automobile 4 Mfg. Co. 
Tuttle Motor Co 



Kalamazoo. Mich 

Chicago. Ill 

Syracuse, N.Y . 

Detroit, Mich , . 

New York City 

Rochester, N.Y ... 

Wabash. Ind 

Toledo, 0 

Detroit. Mich | ... . 

Milwaukee, Wis 

South Bend, Ind .... 

Dayton, 0...'. 

Detroit, Mich 

Warren, 0 1 . . 

Newton. Mass | ... 

Milwaukee, Wis I . . . 

Milwaukee, Wis 1 . , . . 

Covington, Ky ! ... 

Buffalo, N.Y . 

Detroit, Mich | J 

Detroit. Mich 

Rochester. N. Y 



Tiffin. 0 

Bay City, Mich... 

Toledo. 0 

Johnstown, Pa. . . . 
Louisville, Ky . . . . 
Bridgeport, Conn . 

Tulsa, Okla 

Canastota,N.Y.. 



United States Motor Truck Co Covington, Ky . 

Universal Motor Truck Co 'Detroit. Mich. 



Kentucky Wagon Mfg. Co 

Van Winkle Motor Truck Co . 

Velie Motor Vehicle Co 

Touraine Co 

Cyco-Electric Car Co 

Driggs-Seabury Ordnance Corp. 

Wagenhals Motor Car Co 

Wagcnhals Motor Car Co 

Walker Vehicle Co 

Walter Motor Truck Co 

Ward Motor Vehicle Co 

Ware Motor Vehicle Co 

Washington Motor Car Co 

Waverley Co 

West Coast Wagon Co 

White Co 

Whitwood Corp 

Withita Falls Motor Co 

H. E. Wilcox Motor Car Co. . . . 
Willet Engine 4 Carbureter Co 

Willys-Overland Co 

J. C.Wilson 4 Co 

Witt-Will Co 



Louisville, Ky . 



Atlanta, Ga 

Moline, III 

Philadelphia, Pa. 
New York City.. 
Sharon, Pa 



Detroit, Mich } 

Detroit, Mich ! J 

Chicago, III 

New York City 

Mount Vernon, N. Y I | 

St. Paul, Minn ... 

Hyattsville. Md !.. 

Indianapolis, Ind I J 

Tacoma, Wash ' . . . 

Cleveland. O 

Weedsport, N. Y ... 

Wichita Falls, Texas 

Minneapolis. Minn 

Buffalo, N.Y 

Toledo, 0 

Detroit, Mich . . . . 

Washington. D. C 
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COST OF SHIPPING MOTOR VEHICLES. 



Manufacturers of motor vehicles in the United 
States contributed nearly $15,000,000 to the earnings 
of the railroads' freight departments in 1914, accord- 
ing to an estimate reported at the last meeting of the 
directors of the National Automobile Chamber of 
Commerce. It required 138.250 cars to transport the 
vehicles, each car usually carrying from two to six 
complete machines, and even more when the automo- 
biles were more than ordinarily dismantled for ship- 
ment. The increase over shipments for 1913 has been 
estimated as 14 per cent. 

At the same meeting it was announced that the 
traffic committee of the organization had held two 
meetings at which freight classification as it relates to 
the various kinds of self-propelling vehicles was dis- 
cussed. The proposed extra charge by railroads for 
placing cars on factory sidings, which has been con- 
sidered by manufacturers as included in freight rates 
on automobiles as well as on all other kinds of freight, 
is receiving the attention of the department, and it is 
expected that the shippers and the National Automo- 
bile Chamber of Commerce will oppose the charge. 

Another matter of interest to shippers of motor 
vehicles is a suggestion by some of the southern rail- 
roads that automobile tops be removed for shipment, 
or a higher rate charged, that in all cases automobiles 
be covered when shipped, detachable parts removed 
and packed in iron-bound boxes. These suggestions 
are being resisted by the traffic department of the N. 
A. C. C. J. S. Marvin of the traffic department ar- 
ranged before the Illinois Railroad Commission at 
Chicago for a more advantageous classification on au- 
tomobile parts shipped to members of the N. A. C. C. 
within the State of Illinois and to a considerable ex- 
tent from points just outside of Illinois. 



HUDSON RIVER FERRY TOLLS. 



To make the ferry tolls for commercial trucks 
using the Hudson river ferries between New Jersey 
and Manhattan uniform is the purpose of the Motor 
Truck Club of New Jersey, Newark, N. J., which was 
organized in January. It was said at one of the meet- 
ings that hardly any two ferry lines charge the same 
rate for carrying commercial vehicles, and that one 
railroad executive was claimed to have said that high 
rates were charged because no concerted attempt had 
ever been made to have the rates lowered and made 
uniform. 

A committee of the Chamber of Commerce of Jer- 
sey City is said to be co-operating in the plan, while 
a committee from the Motor Truck Club is working 
with the Hudson County Municipality Mercantile as- 
sociation. The officers of the club are: David Har- 
per, engaged in the masons' and contractors' supplies 
business in Harrison, N. J., president; J. I.. Black of 
the Feigenspan Brewing Company, vice president; 
George Woodward of Tgoe Brothers, treasurer; Ralph 



Beers of the Gottfried Krueger Brewing Company, 
secretary. None of the officers is a dealer in trucks. 
The club is receiving the active co-operation of many 
New Jersey automobile and commercial truck dealers, 
several of whom are members. 



TRUCKS SOLVE TRAFFIC PROBLEMS. 



Motor truck service is the solution to the traffic 
congestion problem in large centres, according to the 
statement of the Boston Chamber of Commerce in a 
detailed report of its investigations of traffic in the 
streets and the railroad terminals in Boston, Mass. 

"Development of the motor truck, which is com- 
ing more rapidly into general use, will, in our opinion, 
tend to relieve congestion by moving all kinds of mer- 
chandise in larger units and more rapidly", the report 
states. "The ease with which motor vehicles can be 
handled and the fact that they occupy less space than 
horse drawn vehicles, are also distinct advantages. A 
careful study of the use of motor vehicles, made at the 
railroad terminals, plainly showed the superiority of 
the former. The average speed of the motor vehicles 
was found to be from one to three times as great as 
that of horse drawn vehicles. Yet the motor truck is 
in its infancy and it is impossible to forecast the ex- 
tent of this development. 

"The number of motor trucks licensed in 1912 (in 
Boston) between Jan. 1 and May 15, was 2500. Dur- 
ing the same period of 1914 the number of such cars 
licensed was 4400". 



ELECTRIC MOTOR TRUCK SHOW. 



For the first time in the history of automobile 
shows, an exhibition devoted exclusively to machines 
using electric power for both interior and exterior 
service, was held in the building of the New Bedford 
Gas and Edison Light Company, New Bedford, Mass. 
Practically every kind of an industrial truck, to which 
class the exhibition was confined, was shown. Beside 
the exhibits of the General Vehicle Company from its 
Boston, Mass., service station, which was one of the 
largest contributors to the show, there was a truck 
from a Chicago manufacturer, which made the run 
from Boston to New Bedford, a distance of approxi- 
mately 56 miles, in A]/ 2 hours, which is considered fast 
time for a truck made to carry 1000 pounds. 

One of the exhibits was a General Vehicle interior 
truck for use on wharves and in large warehouses, 
mills, factories, etc. It was equipped with a 10-foot 
platform with a carrying capacity of 3000 pounds. In- 
cluded among the advantages of electric motor trucks 
pointed out, was the fact that five electric trucks 
would do the haulage of 40 horses, and another was 
that the trucks do not require as much space, the sav- 
ing in cost being estimated at from 25 to 35 per cent. 

Many of the leading manufacturers of trucks, elec- 
tric batteries and devices for electric automobiles in 
this country were represented by exhibits. 
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The Characteristics of Chassis in the Market Classified by Load Capacities. 
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I Worm drive 

^Standard car 
Standard car 
Standard car 
Standard car 
Standard car 
Worm drive 
Chain cases 
Standard car 

Worm drive 

Worm drive 



TRUCKS OF 2-TON CAPACITY 



Adam*. E . 
Armleder. E , 
Attarirarv . . . 
ArailabU 
Avery 



CW 



B. A. Grimm 
barker .... 

Be. Miner D 

Blair.... CI 

Bciiie . . . Twin City 
Brine . . . Twin Cil 
Brock way . 



Coleman . 

Curtis. . . < 



Dart . 

Dorria 1A4 

Duplei C 

Four Wheel Drive. G 
Fremont-Mais . . . O 

Garlord L 

G. A. Schacht . . . 2 

GMC SC 

Gramm 2 



4,000 
4,000 
4,000 
4,000 
4,000 



$2,500 

2,500 
2,800 

2^700 



4,000 2.550 

4.000 2,400 
4,000! 2,300 
4,000' 2,850 
4,000: 1.350 

4.0001 1.350 
4.000 1,875 

4,000 2,450 

4,000 2,750 

4.000 1,800 

4,000 2,500 

4,000 2,800 



4.000 
4,000 

4,000 
4,000 

4,000 
4,000 



3,400 
l,700 r 



3,000 
2, WW 
1.9IH) 

3,6'JOl 128 



140* 

Opt 
153 

Opt 
128 

146 
136 
136 
114* 
104 
104 
120* 

124 
130 

130* 
144* 

130 

124 
132* 

128' 

m 

143 



Jid- 
Solid. . 
Solid. 
Solid - 
SoUd. 

Solid. . 
Solid. . 
Solid. . 
Solid- 
Solid. . 
Solid. . 
Solid- 
Solid. . 
Solid- 
Solid. . 
Solid- 
Solid. . 

Solid. . 
Solid. . 

Solid. . 
Solid.. 
Solid- 
Solid. . 



27.20 t Selcc- Dhlchn 
32 40 Scire. ! Dblchn 
27 . 20 Selec. . ,' Worm. . . 
27 201 Selec- ! Worm. 
36. 15! Sclec. .Dblchn 



29. 00' Ind-c.. 
25.60 i Sclcc- 
27. 20, Selec. . 
27.20 Ind-c.. 
20 00 Plan . 
22 .50 Selec. . 
27.20 Selec. . 

22.50 Sclec. . 
27.20jSelcc- 

27 . 20 Selec- 
30 85 i Selec.. 
27. 20 1 Sclec. . 



29.00 
22.50 

36.15 
29 Oil 
25 fill 
32.40 



Selec. . 
Prog.. 

Sclec. . 
Selec- 
Sclcc- 
•H'lec- 



Worm. . 
Worm- . 
Worm. . . 
Worm- . 
Dblchn 
Dblchn 
Dblchn. 

Dblchn 
Dblchn 

Dblchn. 
Dblchn. 
Int-g- . 

Bevel-4.. 
Int-g.. . . 

Dblchn. 
Worm. . 
Dhlchn. 
Dblchn. 



French hood 
HUh wheels 
Worm drive 
Worm drive 
Motor under floor 

Worm drive 
Worm drive 
Worm drive 
Worm drive 
Price 
Price 

Wood frame 

Motor under seats 
Motor under floor 

Standard car 
Valves in head 
4-wheel drive 

4-wheel drive 
Int-geardrive 

Motor betw. scats 
Worm drive 
Standard car 
Motor betw. seats 



TRUCKS OF 2-TON CAPACITY— Continued 



Nine and 



a* 



Horner . 



JeHory . 

Kelly .. 
Kreba . 



...I 
. 4015 



2 4,000 
4,000 



K-JS 

... H 



Lambert 

Lippard-Stew . 



Maccar F 

Maccar D 

Maia E 

Maia F 

Z 



Nel. ft LaMoen. E2 



Packard 

Paulding .... 
Pierce- Arrow . 



Roe . 
Rowe . 



... J 
DW 



Sandow 2 

Sanford L 

Sanford M 

Service P 

Service PW 

South Bond 40 

Speedwell 8Y 

Stand ard-O C 

Sternberg 



Trabold 

Transit F 

U. S. 



Wichita B 

Wilcei NA 

WUIot L 

Wilaon 



4,000 

4,000 
4,000 

4.000 
4,000 

4,000 
4,000 
4.000 
4.000 
4.000 

4,000 

4.000 
4,000 
4,000 

4.000 
4.000 

4.000 
4.000 
4,000 
4.000 
4,000 
4.000 
4,000 
4,000 
4.000 

4,000 
4,000 

4.000 

4,000 
4.000 
4.000 
4.000 



n 



$2,650 145 



3.000 

2,750 

2,750 
2,350 

2,300 
2,600 

2,400 
2,400 
2.950 
3,000 
2,500 

2,250 

2,800 
1,950 
3,000 

1,650 
2,800 

2,250 
1.910 
1,910 
2,375 
2,500 
2,000 
2,850 
2,000 
2,800 

2.450 
2,850 

2,550 

2,100 
2,500 
2,600 
1,800 



Opt. 

124 

144* 
144* 

120 
158* 

150* 

150* 

132 

145 

163 

Opt.. 

120* 
145 
150* 

130* 
150 

125* 

118 

140 

150 

160 

136* 

115 

144* 

148* 

130 
144 



118 
118 
144 
130* 



Solid. 
Solid. 

Solid. 

Solid. 
Solid. 

Solid. 
Solid. 

Solid. 
Solid. 
Solid. 
Solid. 
Solid. 

Solid. 

Solid. 
Solid. 
Solid. 

Solid. 
Solid. 

Solid. 
Solid. 
Solid. 
Solid. 
Solid. 
Pneu* 
Solid. 
Solid* 
Solid. 

Solid. 
Solid. 

Solid. 

Solid. 
Solid. 
Solid. 
Solid. 



I 

X 



<3 H 



27 20 Selec. 
27.20 Selec. 



22.50 



22 50 
27.20 



32 40 



Selec. 



Selec. 
Selec. 



Fric.. 
27.20-Selec. 

27.20 Sebx. 
27.20iSelec. 
25 60! Prog. 
25.60 l Prog. 
32 40 Selec. 

27.20 Selec. 

26.39 Prog. 
34.28'Selec. 
25 60 Selec. 



27.20 
29.00 



Selec. 
Selec. 



27 20 Selec. 

27 20 Selec. 
27.20|Selec. 

27 >0;Sel«. 

27 20 Selec. 

26 50ScIec. 

27 20iSelec. 
25 60 Selec. 
22 50jlnd-c. 

27 2o'8elec. 
32.40,Selec. 



Dbl chn 
Worm- 

Int-g-4. 

Dblchn 
Worm.. 

Dblehn 
Worm.. 

Dblchn 
Worm- 
Int-g- . 
Int-g... 
Dblchn 

Worm- 

Dblchn 
Dblchn 
Worm- 

Dblchn 
Worm.. 

Dblchn 
Dblchn 
Dblchn 
Dblchn 
Worm- 
Dbl chn 
Dbl chn 
Dblchn 
Worm- 
Worm*. 
Dblchn 



27.20 Ind-c.. Dblchn 



19.61 Selec. 
29 OOlSelec. 
27.20;Selec. 
27 20;Selec. 



Dbl chn 
Dbl chn 
Dblchn 
Dbl chn 



French hood 
Worm drive 

4-wheel drive . 

French hood 
Variable governor 

Friction drive 
Worm drive 

Standard ear 

Worm drive 
Int-geardrive 
Int-geardrive 
Standard car 

Worm drive 

Standard car 
Standard ear 
Worm drive 

Knock-down rad. 
Worn drive 

Standard ear 
Motor under floor 
Standard car 
Standard car 
Worm drive 
Standard car 
Motor under floor 
Standard car 
Worm drive 

Worm drive 
Opt. motor locat'n 

Ind.-clutcb gears' t 

Standard car 
Motor under floor 
French hood 
Standard car 



TRUCKS OF 21/2-TON CAPACITY 



Aetna . . 
Beck 
Crown . . 
DeKalb 



Kiaaefkar . 
Kleiner .. 

Lang e . . . 
Lewie . . . . 



D2 

■ 2! 
. 2 



Meia 

Martin 
Moroland . 

Stegeman 

0. S. 



Velio... 
Vulcan . 



5,000$2.400 


158 


Solid. 


34 2* 


Sclec. 


Worm. . 


Worm drive 


5,000 


1,850 


130 


Solid. 


40.00 


Selec. . 


Int-g. ... 


Int-geardrive 


5,000 


3,000 


150 


Solid- 


29 00 


Selec. . 


Worm. 


Worm drive 


5,000 


2,450 


136 


Solid . 


27.50 


Selec.. 


Dblchn 


Standard car 


5.000 


2,750 


144* 


Solid. 


32 40 


Sclec. 


Dblchn 


Standard car 


5,1100 


2,750 


150* 


Solid. . 


27.2.) 


Selec. . 


Dblchn 


Standard car 


5,000 


3,000 


136 


Solid- 


27.20 


Ind-c.. 


Dbl chn 


Ind.-clutch gears't 


5.1X10 


2,900 


144 


Solid. 


29.00 Ind-c.. 


Dblchn. 


Ind. -clutch gears't 


5.000 


3,200 


145 


Solid . 


29 fill' Prog . 


Int-g.. . 


Int-geardrive 


5. IKK) 


3.01)0 


135 


Solid- 


27. 2(>! Selec. . 


Dbl hn 


Motor under floor 


5.000 


2,650 


144 


Solid. . 


32.40jSelec- 


Worm. . . 


Distillate fuel 


5,000 


2,800 


142 


Solid. 


29 00 


Sclec- 


Dblchn 


Chain cases 


5.000 


2,750 


138 


Solid. 


27.20 


Ind-c.. 


Dblchn 


Ind.-clutch gears't 




2.850 


148" 


Snlid. 


32 40 Selec. 


Dhlchn 


Standard car 


5,000 


2,750 


150* 


Solid. 


29 (Ml Selec. 


Dblchn 


English design 



TRUCKS OF 3-TON CAPACITY 



AftB 

Attorbury . 
Avery, 
Avery, 

Blair 



J-T 
DW 

...A 
B 



Bl 



Chaae 

Coleman . . . 
Continental . 
Crawford. . . 
Curtia 



6.000 
6,000 
6.000 
6,000 

6.000 



$3. son 

2.500c 
3,200 

3,250 



Duplet D 

Four Wheel Drive. B 



.. O 6.000 
. H 6.000 
. G 6,000 
6.000 
6,000 



6,000 
6,000 



Garford 

G. A. Schacht . 

Harvey 

Homer 

Indiana 



6.000 
6.000 



144 

16S 
140 
128 

120* 



3.300 175 

3.000 134 

2.700 144 

3.000 144 

3,200 130 



3,200 
4,000 



3.500 
3,200 



. H 6.000 3,00(1 
..3; 6.000 ; 3,200 

. F 6.000 1 2.500 



130 
124 



128* 
150 



168 
145 



144 



Solid. 
Solid- 
Wood 
'olid. 

Solid. 

Solid. 
Solid. 
Solid. 
Solid. 
Solid. 

Solid. 

Solid. 

Solid. 
Solid. 

Solid. 
Solid. 

Solid. 



42 (fiflClcc. . 
Selec- 
Selec- 
Seleo. . 

Ind-c. . 

Selec- 
Selec- 
Sclec. . 
Selec. . 
Sclec- 

Selec- 

Selec- 

Selec. . 
Selec- 

Selec- 
Selec- 

Selec. . 



32 40 
36 15 
36.15 

36.15 

32.40 
27.20 
16 92 
32.40 
27.20 

29.00 

36.15 

36. 15 
29.00 

29.00 
32 40 

29 00 



InUg-f . 
Worm. . . 
Dblchn. 
Dbl chn 

Worm- 
Worm. . . 
Dblchn 
Opt . . 
DM chn 
Dblchn. 

Intrg-4.. 

Bevel-4 . 

Dblchn 
Worm. . 

Dblchn 
Dblchn 

Dblchn 



Gas-electric 
Worm drive 
Farm truck 
Motor under floor 

Worm drive 

Worm drive 
Motor under seat 
Standard car 
Standard car 
Motor under floor 

4-wheel drive 

4-wheel drive 

Motor betw. "cats 
Wotm drive 

Standard car 
trench hovj 

Standard ca- 



ABBREV1ATIONS: General. *. with other options; Opt, opliowlf. Price, -c. complete triln boHy. Tun. Kind, Pneu, pneumatic; Sol-st. tMd in front, tttel in rear; ?&S. pneuma.tr fn f'ont. >>M in 
rear; P4C, pneumatic in front, cunhion in rear; CAS. nuhion in front, eolid in rear. Goereet Type, Prog, prooremte Oct.- Sclec, ulectiK tlidina gear; Plan, planetary; 1 nd-c. comtant- 

■'' meth individual-dutch; I ric, friction; Hyd. hrl'iiiHr: Klec. electric. Final Drive. Bevel, direct bevel; Dbl-red, dounle-reduclion, 6eic/ and »pur; Int-g, internal^ear; Worm .worm gear with 

worm o'l t t.i: Dbl chn. doMt chain; Sing chn. linole cAain; -f. to front whceU: -4. to all four wheels. 

Courtesy of The Commercial Vehicle. 
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TRUCKS OF 3-TON CAPACITY— Continued 



11 



Mail 
Mclotyre 



Old Reliable 



Peekard 
Peerless 



6,000 
6,000 



6.000 
6,000 
6,000 



3,400 

3^ J50 

6,000 3,400 

3 6,000 3,400 
. 1 6,000 3,700 



II 



I 



13,240 
3,500 



3 6.000 

Row. EWl 6,000 



Sandow . . 
Service . . 
Standard-D 



Trabeld 

U. S. 
Um.orssl 

Wan 
White . 
Wilees 
WiBat 



6,000 
6.000 
6,000 
6,000 

6,000 

6,000 
6,000 



3,500 
3,400 

3,000 
2,975 
2.750 
3.400 

3,300 

3.200 
3,400 



..| 6,0001 
TAD 6.0001 3,700 
. . JA B.OOOl 
... K 6.000 



144 
150* 

160 
144 
142 

122 

126* 
151- 

144 

156 

147' 
171 
144 
158* 

130 

144 

132 



3.2501 128 
2.8001 144 



Solid. 
Solid, 

Solid. 
Solid. 
Solid. 

Solid. 

Solid. 
Solid. 

Solid. 
Solid. 

Solid. 
Solid. 
Solid. 
Solid. 

Solid. 

Solid. 
Solid. 

Solid. 
Solid. 
Solid. 
Solid. 



8 i 

«3 H 



20 00 Ind-c. 
29.00|Sclcc. 

29 69Trog. 
27 20 Selec. 
32 40|Selec. 

29 .00 Selec. 

32 4o!Prog 
32 40 Selec. 

29 00 Elec. 
25 60 Selec. 

32 4o'si'lec. 
29 01) Vice. 
32 .40 Prog 
29 .00 Ind-c. 

29 00 Selec. 

32 40 Ind-c. 

25.60,Selec. 



25 60! ... 
22 .50 Selec. 
29.00lSelcc. 
32 40 Selec. 



■I 



DW chn 
Worm. 

Int-s. 
Dbl chn 
Dblchn 

Dbl chn 

Dblchn 
Dbl chn 

Worm. 
Worm.. 

Dbl chn 
Dbl chn 
Worm*. 
Worm.. 

Worm*. 

Dbl chn 
Dblchn 

Bevel . . 
Dbl chn 
Dbl chn 
Dbl chn 



Foahve 



Opt. motor locat'n 
Worm drive 

Int-fcear drive 

Standard 

Motor under floor 

Motor under floor 

Standard car 
Standard car 

Gas-electric 
Worm drive 

Standard car 
Standard car 
Worm drive opt. 
Worm drive 

Worm drive 

Ind.-clutch gears' t 
Motor under floor 

4-wheeI drive 
Standard car 
Motor under floor 
French hood 



TRUCKS OF 31/2-TON CAPACITY 



B. A. Grimm . 


...JJ 


7,000 $3,400 


158 


Solid. 


29 


00 


Ind-c.. 


Worm. . . 


Worm drive 


Couple-Gear . 


H.C 


7,000 


4,850 


144 


Solid. 


44 


20 


Elec. 


BeveW . 


Ga»-electric 


CMC 


, HI) 


7,oool 


2.500 


158 


Solid. 


40 


00 


Prog . 


Dblchn 


Standard car 


Grimm 


... Jl 


7.000, 


4.600 


140 


Solid. 


32 


40 


Selec.. 


Dblchn 


Motor betw. seata 


HurWl 


JJ 


7.000 


3,500 


Opt.. 


Solid. 


29 


00 


Selec. 


Worm. . . 


Worm drive 


K»Uf 


. K-4* 


7.000 


3,400 


150* 


Solid. 


32 


40 


Selec. 


Dbl chn 


French hood 


Kbsf 




7,000 


3.200 


120 


Solid. 


32 


4(1 


Ind-c.. 


Dblchn. 


Motor under floor 


Kiuelkar 


W 


7,000'i 


3,350 


162 


Solid. 


38 


25 


Selec. . 


Dbl chn 


Standard car 


Kfeibw 


i 


7,000l 


3,300 


160* 


Solid. 


32 


40 Selec.. 


Dblchn 


Staudard car 


MftE 


B 


7.000; 


3,350 


132 


Solid. 


32 


40 Selec. 


Dblchn-f 


Front drive 


Martin 


L 


7.001), 


3.500 


145 


Solid. 


36 


15 Selec.. 


Dblchn 


Motor under floor 


Mordand 


JX 


".odd! 


3,500 


168 


Solid. 


36 


15 


Selec. . 


Worm. . . 


Distillate fuel 


Roland 


J) 


7.0*)' 


3.500 


156 


Solid. 


32 


40 


Elec. 


Dbl chn 


Gas-electric 


Roral 


B3! 


7,0001 


3,400 


132 


Solid. 


36 


15 


Ind-c.. 


Dblchn 


Motor under floor 


Smith . . 


.. A 


7,001) 


3.750 


168 


SolH. 


40 


00 


Inl-c.. 


Worm. . 


Worm drive 


Staodard-0 


C 


7,0001 


3.20(1 


102 


.Soli 1. 


311 


65 


Scire. 


1)14 chn 


Standard car 


StegeoiaD 




7. 000 


3.350 


155* 


Solid. 


32 


50 


Selec. 


Dbl chn 


Chain cases 


Transit . . 


T 


7,001) 


3, 500 


144 


Solid. 


32 


40 


Selec. 


Dbl chn 


Opt. motor locat'n 


Vulcan 


...1 


7.50oj 


3.250 


.56- 


Solid. 


29 


9!) 


Selec. 


Dbl chn 


English design 


Wichita 


H 


7.00!) 


3.250 


165 


Solid. 


29 


00 


Selec. 


Dbl chn 


Standard car 

























TRUCKS OF 4-TON CAPACITY 



Blair El 

Dsvteej A 

Garlard K 

Letomebde 4 

Mean 4 

Old RaliaUa 4 

Packard 



Speedwell 

U. S. . . 
Valia .... 



. 80 



i 

8,000) 

s.ooo 

8,000 

8.000 

8,000 

8.000 4.i 

8,000 
8,000 

8,000 
8,000 

8,000 

8,000 



13,750 


135* 


Solid. 


36 


15 Ind-e.. 


Worm.. . 


Worm drive 


2,700 


136 


Solid. 


36 


15 Selec. 


Dblchn 


Motor under floor 


3,850 


128* 


Solid. 


36 


ISiSelec.. 


Dbl chn 


Motor betw. seats 


3,050 


150* 


Solid.. 


29 


00 Selec.. 


Worm.. . 


Worm drive 


3,500 


153 


Solid. 


36 


15 Selec.. 


Dblchn 


Motor under floor 


4.000 


126 


Solid. 


36 


15 


Selec. . 


Dblchn 


Motor under floor 


3,500 
4,000 


126* 
151- 


Solid. 
Solid. 


32 
32 


40 

40 


Pre*.. 
Selec. . 


Dblchn. 
Dblchn. 


Standard car 
Staudard car 


3,000 
3,750 


152 
115 


Pneu*. 
Solid. 


44 

40 


20 
00 


Selec. 
Selec. . 


Dbl chn 
Dbl chn 


Standard car 
Motor under floor 


3,550 


156 


Solid. 


32 


40 


Ind-c.. 


Dbl chn 


Ind.-clutch Kears't 


3,350 


148' 


Solid. 


32 


40 


Selec. 


Dblchn 


Standard car 



TRUCKS OF 41/2-TON CAPACITY 



Vale*, 



4 9,200,14,000 162 Solid. 29.99'Ind-c.jDblchn 



English design 



TRUCKS OF 5-TON CAPACITY 



Name mad 



fill 



a* 



A * B S-Tl0,000| . . 

Attarburr E 10,000 $4,000 

Arerv B.10,000 4,500 



B. A. Gramm 5 10.000 

Blair, F 10,000 



Couple 

C. T 



•Gear 



144 

153 
128 



Solid. 42 76 Flee Int-g-f 
Solid. 38 25,Sclec. Dblchn 
Solid.. 44.20[Selec. .Dblchn 



4,300 168 
4,500 135* 



AC' 10,000 5.400 
lO.OOO: 



CMC KU 10.000 

Garlord D 10,000 

Gramm 5,10,000 



3,000 
4,500 
5,350 



KelW .. 
Kleiner . 



. ... 5 10,000 4.: 

.. K'10,000 3, 

1 

K-S0 lO.OOO! 4. 
.5 10.0001 4.1 



LaFrance (10.001)! 5 

Locomobile A2 10,000 4. 

I 

MftE G 10,000 2 

Moore S 10,000 ' 4 

Morelaad SX 10,000, 4 



144 

155 
158 
12S- 
140 



ISO* 
170* 



500 140 

500j 140* 

750 116 

500 175 

000; 168 



Old Reliable 



. . 5 10,000 4,000 126 



Packard 5 10,000 4 

Peerleia S 10.0111) 4 

Pierce- Arrow .... SjlO.OOOj 4 

Rowe GW 10,000 4 

Royal AS, 10.000 4 

Service HX 10.000, 4 

Steieman 1 10, 000 4 

Steroberf .10,000 4 

I 

Trenail V 10,000 4 

Velio Z5 lO.OOc' 3 

Walter 5 10.000 4 

White TCD 10,000 4 



150! 144* 

500 151* 

500| 168* 

500 171 

500 138 

000 175 

200 168 

500 

50o[ 144* 

750i 148* 

500 144 

50(1 1 165 



Solid. 
Solid. 

Solid. 
Solid. 
Solid. 
Solid. 
Solid. 

Solid. 

Solid. 

Solid. 
Solid. 

Solid. 
Solid. 

Sol-et 

Solid. 
Solid. 

Solid. 

Solid. 
...lid. 
Sclid. 

Solid. 
Solid. 

Solid. 
Solid. 
Solid. 

Solid. 

Solid. 

Solid. 
Solid. 



40 80 Ind-c.. 1 Dblchn. 
36 15 Ind-c. . Worm. . 



53 00' Elec 
25 60 Elec 
40 00 Prog 
29 00 Selec. 
32 40 Selec. 

44 20 Selec. 

36 15 Selec. 

32 40 Selec. 
40 00 Selec. 

48 48 Hvd . 

40 00 Selec. 

29 00 Selec. 
44 20 Selec. 
36 15 Selec. 



F eater* 



Gas-electric 
Standard ear 
Motor under floor 

Ind.-clutch gears't 
Worm drive 



BeveW . . Gas-electric 
Dblred-4 Gas-electric 
I Dbl chn . I Standard car 
Dbl chn. Motor betw. seats 
Dblchn. Motor betw. seat. 



Dblchn 

Dblchn 

Dblchn. 
Dblchn. 

Dbl chn. 
Dblchn. 

Dblchn 
Dblchn. 
Dblchn. 



French hood 

Standard car 

French hood 
Standard car 

'Hydraulic drive 
Motor under floor 

'Front drive 
Motor under Aoor 
! Distillate fuel 



36 15 Selec. Dbl chn . Motor under floor 



40 00 Prog 
32 40 Selec. 
38 25Sclcc. 



36 15 

36 15 Ind-c. 



36 15 Seler. 
32 41) Si lec. 
32 40 Ind-c.. 

32 40 Selec. 

32 40 Selec. 

30 65 Selec. 
2tl 00 Seler. 



Dblchn 
Dblchn. 
Worm. . 

Worm... 
.Dblchn. 

i 

Dblchn 
Dblchn. 
J Worm... . 

Dblchn. 

I 

Dblchn 

|lnt-g-4. 
Dbl chn 



Standard car 
Standard car 
Worm drive 

Worm drive 
Motor under floor 

Standard car 
Chain cases 
Worm drive 

Opt. motor locat'n 

Standard car 

4-whoel drive 
Standard car 



Vulcan 



TRUCKS OF 514-TON CAPACITY 

sIll.OOo $l.50o| 162 ^Solid. J 29 99 Ind-c.. Dblchn ! English design 



TRUCKS OF 6-TON CAPACITY 



Daimler-Aiier. . FV 12 

Four Wheel Drive. M 12 

Garlord F 1! 

Kieielkar 6' 12 

Knoi-Tractor .31 12 



00(1. . . 

000 $4, 

OOi: 4, 

OOI'I 4. 
0011, 3. 



35') 168 
25(l| 139 



Solid. 

Solid. 

1 Solid. 

'solid. 
iSolid. 



29 00 Selec. 

44 20 Selec. 

29 0o' Selec. 

38 25 'Selec. 
41) Selec. 



Locomobile 



AA2 12.000 4.800 140* Solid. 40 00 .Selec. 



Packard 6 12 

Peerlett 6 12 

Smith C 12 

Speedwell 8XH2 

Sternberg. 12 



oon 4 
0011 5, 

«J 4. 

00:1 4. 
000| 4. 



300 144' 

(AM. 151' 

I 

750' 168 

4tM 130 

00 > 144 



Walter 



Solid. 
Solid. 

'solid. 
Solid. 
jSolld. 



40 00 Prog 
32 40 Selec. 

44 20 Ind-c. 

40 00 Selec. 
36. 15 Ind-c. 



Int-g.. 

BeveW . 

Dbl ehn 

Dblchn 
Dbl chn 



German design 

4-wheel drive 

Motor betw. seata 

Standard car 
3-wbeeler 



Dbl chn Motor under floor 



Dbl chn 
Dbl chn. 

Worm. . . 
Dblchn 
Dbl chn 



Standard car 
Standard car 

I . 

v* orm drive 
I Motor under fliwr 
Motor under floor 



* 12.000 4. 750' 144 Solid.. 39 65 Selec. Int-i-4 '4-wheel drive 



TRUCKS OF 6 14-TON CAPACITY 



Moreland 6X13.09 1 St. 50o' 168 'Solid. 44 » Scire. Dblchn Distillate fuel 

TRUCKS OF 7-TON CAPACITY AND OVER 



Kno 1- Tractor 
Mais Tractor' 16,000 



32 20,00o'$1,750 14D 



Old Reliable 



Staadard-D. 
Sternberg . . . 

Vulcan 



14.0011 5.00(1 



14,00111 3.3011 
14.00<l| 4.750 

. 7 15, 590 6. (KM 



84 
126 



112 
144 



Waller 7) 15.001 s.nnril 111 

Waller.... Tractor 24. on:' I.Vii' UK 



Solid. 
Solid. 
Solid. 

Solid. 

Solid. 

Solid. 
Solid. 

-..III. 



40 .00 Selec. 



29 69 
36 15 



Prog 
Selec. 
Prog 



Dbl chn 
Int-g... 
Dbl chn 
Dblchn 



3-wheeler 
lnt-gear drive 
Motor under floor 
Standard e 



36 15 Ind-c . , Dbl chn Motor under floor 
36 15 I 



Prog 'Dblchn English design 

1 I 

38 25 S.-1.V. lnt-g-4 4-whccl drive 

3s 2i - I t lnt-«-l 4-nti.- l drive 



Bulls t Tractor 



CAPACITIES NOT GIVEN 

... . 3.(11,1 72 S.hl. .Iliii-I.v. Dbl chn 3-whivler 



ABBREVIATIONS: General, *. ml* other options; Opt, optional. Price -c. complete with body. Tires, Kind, Pneu, pneumal,c; S.l-t. solid in frnnt. .>(•-( in •< 1 ; I'.. . w ■„.., i'„- in front, ml' • in 
rear; P4C, pnrumatte in front, cushion in rear; CAS, cushion in front, soiid in rear. Gearset Type, Prc>2, prooreseire tluUvj or it: S»'hf . srtectire sltdiwj .;. 1 : I'. » , \J i-.. '1 <j: In,|-e. eon* '!.,(- 
*mA indiriimMutch; Fric. friction; Hyd. hydraulic; Eire, electric. Final Drive, Bevel, direct kul; Dhl-rcd. doMe-rc tuclun, beu'l and spur; Int-g, v.u :i'-jc,„, rt.irm. e-«roi'oni' uilA 
teorm on top; Dbl chn. double chain; Sing ehn, sinj/r rlinn.- -f. to front u-hcih: -I, to all four ichrclx. 
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Specification of Power Wagons and Trucks 

Principal Details of the Mechanical Construction of 377 Different Sizes of 

by 143 Concerns, and the Features of the 



PRACTICALITY of construction undoubtedly ap- 
peals to the individual investigating motor vehi- 
cles with the intention of purchasing, especially if he 
has experience in operating pleasure cars. What 
will facilitate the work of the driver will, all else be- 
ing equal, perhaps have some weight with the inves- 
tigator, but the main desideratum is to secure con- 
structions that will endure, for more and more the 
users of motor trucks and wagons are realizing that 
endurance is the real factor that makes for power ve- 
hicle economy. 

There are those who assume that power wagon or 
truck engineering is in a state of transition — that there 
is uncertainty as to principles so far as these attract 
buyers, and that purchasing is dependent upon follow- 
ing different theory and practise. As a matter of fact 
the industry has really accepted the four-cylinder mo- 
tor as being that best suited for freight carrying vehi- 
cles, unqualifiedly approved water cooling, so that the 
real difference is in power transmission systems. 



Considering pleasure car development for a 
moment, the fact that practically all productions are 
shaft driven is obvious. The reason is that the chain 
drive, to be efficient, requires constant attention, and 
work in connection with the use of an automobile for 
pleasure is shirked by owner and driver alike. The 
chain driven types are, if given good care, at least 
equal to the shaft-propelled, but the people buying 
pleasure cars desire to minimize labor. 

Regarding motor wagon and truck engineering 
there is a belief becoming prevalent that the shaft 
drive can be applied to machines designed for freight 
carrying just as it has been generally adopted for 
pleasure cars, for the purpose of better protecting 
wearing parts and minimizing the labor necessary to 
keep them efficiently operative. This statement is 
based on the rapidly increasing number of vehicles 
that are driven by worm shaft and wheel, or by shaft 
and internal gearing, these affording the same degree 
of protection of the driving system that obtains with 



A * B 3-T 

*, & B S-T 



*etna . 
Aetna . 



Armleder B 

Armleder H 

Armleder E 

Atterbury AW 

Atterbury BW 

Atterbury CW 

Atterbury DW 

E 



21F 



A^Lt: 



Avery 
Avery . 
Avery . 
Avery . 
Avery . 



B. A.< 
B. A. Grimm . 
B. A. Gramm . 
B.A.< 



Barker 
Barker 



Load 
Capac- 
ity in 



6,000 
10,000 

2,000 
3,000 
4.000 

3,000 
5,000 

2.000 
3,000 
4,000 

1,500 
2,000 
4,000 
6,000 
10,000 

1,500 
1,500 

3,000 

2.000 
4,000 

2.000 
4.000 
6,000 
6.000 
10.000 

2,000 

4. 

7,000 
10,000 

2,000 
4.000 



Price 
of 
Chassis 



4.500 
4,750 

1,850 
2.300 
2,500 

2,150 
2.400 

2.200 
2,150 
2.500 

1,800 
2,100 
2,800 
3,800 
4,000 

950 
950 

1,850 



1,690 
2.700 
3.200 
2,500c 
4,500 

1.750 
2,550 
3.41)0 
4,300 

2,000 



Wheel- 
base 



Inches 



144 
144 

121* 
121* 
140* 

158 
158 

136 
Opt 
Opt 

118 
137 
153 
168 
153 

100 
100 

97 

Opt 
Opt 

128 
128 
128 
140 
128 

130 
146 
158 
168 



TIRES 



Kind 



Solid. 
Solid. 

Solid. 
Solid , 
Solid. 

Solid. 
Solid. 

Pneu.. 
Solid. 
Solid. 

Pneu. 
Solid. 
Solid. 
Solid . 
Solid. 

Solid. 
Solid. 

Opt.. 



Solid.. 
Solid.. 

Soli,) . . 
Solid.. 
Solid.. 
Wood . 
Solid . . 

Solid . . 
Solid . . 
Solid.. 
Solid.. 



SIZES IN 
INCHES 



Location 



Front 



4Sx3id 
4M3Sd 

36x3) 
36x3) 
36x4 

36x3, 
36x4 

40x4 
40x4 
40x4 

35x4) 
36x31 
36x4 
36x5 
36x5 

36x2) 
36x3) 



36x3 
36x3) 

34x3) 
36x4 
38x5 
38x5 
38x6 

34x3) 
36x4 
36x5 
36x6 

42x3) 
36x4 



Rear 



4Sx3)d 
4Kx5d 

36x4 

36x3)d 

36x4d 



Under hood . 
Under hood . 

Under hood . 
Under hood . 
Under hood. 



36x5 t'nder hood . 
36x3)d Under hood. 



39x5 

40x6" 

40x7* 

35x4) 

36x5 

36x4d 

40x5d 

42x6d 

36x3 
36x4 

34x5 

36x3) 
36x6 

34x5 
36x3 )d 
38x4d 
38x4d 
38x5d 

36x4 
36x3)d 
40x5d 
40x6d 

42x5 
36x7 



CYLINDERS 



No. 



Bore 
in 
Ins. 



Under hood . . 
Under hood . . 
Under hood . . 

Under hood. 
Under hood . . 
Under hood., 
l.'nder hood . 
Under hood . 

Under seat... 
Under seat... 

Under seat... 

Under hood . 
Under hood . 

Under hood . . 
Under floor . . 
Under floor. . 
Betw. scats. . 
Under floor . . 

Under hood . . 
Under hood . . 
Under hood . . 
Under hood.. 

Under hood . 
Under hood . . 



5.17 
5.17 

3.75 
4 12 
4.12 

4 00 
4.37 

4.12 
4 50 

4 50 

3.50 
3.75 
4.12 
4.50 
4.87 

5 25 
3.75 

3.75 

3.50 
4.12 

4.12 
4.75 
4 75 

4.75 
5.25 

3.75 
4 25 
4 25 
4.12 

4 00 
4 00 



~ S.A.E. 
Stroke H.P. 



4 75 
4.75 

5 25 
5 25 

5 25 

4.50 

6 00 

5 25 
5.00 
5 00 

5 00 
5 25 
5.25 
5.50 
5.50 

4.00 

5.12 

4.50 

5.00 
5.25 

5 25 
5 00 
5 00 
5.00 
5.75 

5.25 
5.75 
5.75 
5.50 

5 00 
5 00 



42 76 
42 76 

22 50 
27.20 
27.20 

25 60 
34.28 

27.20 
32 40 
32 40 

19.61 
22.50 
27.20 
32 40 
38.25 

22 10 
22.50 

18.10 

19.61 
27.20 

27 20 
36 15 
36 15 
36.15 
44.20 

22 50 
29 00 
29 llll 
40.80 

25 60 
25.60 



Cylin- 
ders 
Cast 



Pairs.. . 
Pairs. . . 

Block 

Block.. 
Block . 

Pairs. 
Pairs.. . 

Block 
Block 
Block 

Block.. 
Block. . 
Block 
Pairs. . 
Pairs. 

Sing . . . 
Block 

Sing. . . 

Block . 
Block.. 

Block. . 
Sing . . . 
Sing... 
Sing. . . 
Pairs.. . 

Block . 
Pairs.. . 
Pairs. . . 
Threes 

Block. 
Block.. 



Val.es 
Placed 



Right. 
Right. 

Left.. 
Left.. 
Left.. 

Opp.. 
Opp.. 

Left.. 
Opp.. 
Opp.. 

Right. 

Left.. 

Left 

Left.. 

Opp.. 

Head. 
Left.. 

Right. 

Right 

Left.. 

Left.. 
Left.. 
Left.. 
Left. . 
Opp.. 

Left.. 
Left.. 
Left . 
Right. 

Left 
Left . 



COOLING 



Water 

Circu- 
lation 



Gear 

Gear .... 



Cent 

Cent. 

Cent. 



Cent. 
Cent. 

Cent. 
Cent. 
Cent . 



Thermo. 

Cent.. . 
Cent.. . 
Cent.... 
Cent.. . 



Thermo . . . 
Thermo . . . 



Cent. 



Thermo. 

Cent... . 



Cent. 
Cent. 
Cent. 
Cent. 
Cent. 



Cent . . 
Cent.. 
Cent.. 
Cent.. 



Thermo. . 
Thermo. . 



Radiator 
Type 



Kinued . 
Finned . 

Finned . 
Finned . 
Finned . 

Cell.... 
Cell... 

Sq-t. . . 
Sq-t. . . 
Sq-t. . . 



Dual. 
Dual. 

Sing. . 
Sing. . 
Sing. . 

Sing. . 
Sing.. 



Sing 

Sing 

Sing 



Finned 
Finned . 
Finned . 
Finned . 
Finned. 

Finned . 
Finned. 

Finned. 

Finned . 
Finned . 

Finned. 
Finned . 

OH.... 

Finned . 
Cell.... 



Cell- 
Cell.. 
Cell.. 
Cell. 

Cell- 
Cell.. 



IGNITION 



Type 



Bosch. 



Sing 

Sing 

Sing 

Dual-d 

Dial 



Dual. 
Dual. 



Sing. 

Sing. 
Sing. 



Dual. 
Dual. 
Dual. 
Dual. 
Dual. 



Dual. 
Dual. 
Dual. 

Sing . . 
Sing. . 



Make 



Fiaemann . 
Eisemann . 
Eisemann . 

Eisemann . 
Eisemann . 



Bosch . 
Bosch. 
Bosch. 

Bosch. 
Bosch . 
Bosch . 
Bosch . 
Bosch. 

Remy. 
Remy. 

Bosch. 

Bosch. 
Bosch. 



Spark 



Eiseruauu . 
Eisemann. 
Eisemann . 
Eisemann . 



Bosch. 
Bosch. 
Bosch. 
Bosch. 



Hand. 
Hand. 

Auto.. 
Auto.. 
Auto.. 

Auto.. 
Auto.. 

Hand. 
Hand. 
Hand. 

Filed. 
Fixed. 
Fixed. 
Hand. 
Fixed. 

Hand 
Hand. 

Fixed. 

Fixed. 
Fixed. 

Hand 

Auto.. 
Auto.. 
Auto.. 
Auto.. 

Hand. 
Hand. 
Hand 
Hand. 



Eisemann.. Auto. 
Eiseuamn.. Auto. 



ABBREVIATIONS: General, *, with other optiont; Opt, optional. Price, -c, complete with body. Tires, Kind, Pneu, pneumatic; Sol-at, ootid in front, steel in roar; Pcfca, pneumatic in front, ootid in roar; P&c, 
pneumatic in front, cuthion in rear; CAa, cushion in front, ootid in roar. Tire Sixes, d, dull. Motor Location, Betw seats, between sella. Cylinders Cast, Sing, nngty or individually. Location of V aires, 
Opp, opposite, or T-head type; Top (2-cylinder motors only), L-head cjlinder laid horizontal with wises up; RAh, at right and in head, L-head cylinder; L&h, at loft and in head, L-head cylinder; 2-oyo, twc~cyde 
motor, no valve*; Back, L-head motor placed traneveruiy with valvet at nor. Water Circulation, Cent, centrifugal pump; Gear, gear pump; Thermo, Thermo-eyphon circulation; Air, air-cookd, no water. 
Radiator Type, Finned, finned-tube; Cell, cellular or honeycomb; Sq-t, $tp,are-tube or flat-tube; Z-s-t, rig-zag-tube or crimped flat-tube. Ignition, Type, Sing, tingle; Doub, double; Dual-d, dual-double. 
Make el Magnoio (or other sparking device). Split, Splildorf; Conn, Connecticut; King. Kingeton; West. Watinghouoe; Day-D, Dayton-Dick; Atw-K, Atwater- Kent. Spark Adrance, Auto, auto- 
matic; 2-Pt, two-point fixed, battery circuit fixed in retard, magneto in advance. Governor Type, Cent, centrifugal; L-b, looee-ball; Suet, tuction; Hyd, hydraulic. Governor Drive, Motor, from motor ; D-shft, 
from driving thaft; F-wheel, from front wheel; Gearset, from geartet countershaft; Duplex, from both the motor and the driving thaft, by saerrunnino iutchet. 

Courteny of The Commercial Vehicle. 
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Built This Year by American Manufacturers 

Gasoline and Gasoline-Electric Service Vehicles, Including Tractors, Produced 
Standard Equipment of These Machines. 



the pleasure cars. With reasonable lubrication there 
is minimum wear and maximum endurance, and more 
generally economical service as compared with chains 
that are not cleaned and used so as to obtain the 
greatest degree of efficiency. 

Material changes in design are not made if stand- 
ardization has been the purpose of the manufacturer, 
because of the large cost necessary for experimental 
work, patterns, fixtures and machinery, and generally 
endeavor is directed to perfecting what may appear to 
be insufficient or unsatisfactory in detail ; what will 
make for greater convenience, for increased accessi- 
bility, for simplification, for improved lubrication of 
moving parts and for compensating wear without re- 
newals of parts or sacrifice of efficiency. 

With power plants of motor and clutch, or motor 
clutch and gearset, or with the gearset a unit with the 
jackshaft, the driving systems are simple, but there is 
now a much larger number with a combined engine, 
clutch and gearset, with worm driven rear axle, than 



were built a year ago. With worm drive the full float- 
ing axle has been adopted by the largest number. 

A compilation of motor vehicle manufacturers 
shows there are now more than 250 concerns produc- 
ing machines, but not all of these are building com- 
mercially, and some of them are practically unknown. 

The appended tabulation of specifications is of 377 
different vehicles built by 143 concerns, the number 
produced ranging from one to eight, and examination 
of these indicate that there is surprising unanimity of 
engineers in constructional details. There is shown, 
by comparison with the specifications compiled a year 
ago, an increase of worm driven machines, to 104 
models produced by 43 concerns, and to 24 internal 
gear driven trucks built by 11 firms. Ten different 
companies construct 28 models of vehicles driven by 
four wheels. These specifications show that 49 mak- 
ers build 88 machines in which the tractive effort and 
the torque are taken by the forward ends of the rear 
springs, a practise adopted by many the past year. 



SPRINGS 


CONTROL 


Fronl 


■in 


Steer 


Levers 


MB.... 
1-Ell.... 


I-Ell... 
1-Ell.... 


Right... 
Right ... 


Right 
Right 


' 1-K11 .... 
1-Ell.. . 
1-EII.... 


i-Ell.. 

i-Ell.... 

I-Ell.... 


Left. . . 
Left 


Cent.. 
Cent.. 


Left. . . . 


Cent ... 


1-Ell.... 
i-Ell... 


i-Ell... 
I-Ell... 


Left... 
Left.... 


Cent 

Cent... . 


i-Ell 

i-EII... . 
1-Ell... 


Ellin.... 
I-Ell.... 
r-EIl.... 


Left.... 
Left. . . 
Left. . . 


Cent... 

Cent 

Cent.. 


I-EII. . 
1-Ell.. . 

1-EII 

i-EII 
i-Ell.. . 


I-Ell .... 
i-Ell .... 

i-EII 

i-EII 

1-Ell 


Left.... 
Left... 
Left... 
Left... 
Right. . . 


Cent.. 
Cent.. . 

Cent 

Cent 

Right... 


MB.... 
1-Ell... 


I-Ell.... 
1-Ell .... 1 


Right. . 
Right... 


Right...' 
Right... 



Drive 



Molar 



Truck 

in 
M.p.h. 



Cent.... 
Cent.... 
Cent 


Motor.. 
Motor. . 
Motor. . 


1.300 
1.200 
1.100 


Cent.... 
Cent... 


Dnabft... 
Motor... 


1.000 
1.000 






1,300 
1.300 
1,300 

1,200 
1.200 
1.200 
1,200 
1,200 










Coat!.". 
Cent.... 
Cent.. 
Cent.... 


Motor . . 
Motor. . 
Motor... 
Motor... 


W> 

L-b , 


Mift... 
D-shft... 


1,200 
1.000 


None... 


None 




Cent.... 
Cent.... 


Motor... 
Motor.. 


1.000 
1,000 


Cent.... 

L-b 

Cent.... 

Cent... 

Cent... 


Motor... 
Motor.. 
Motor.. 
Motor.. 
Motor.. 


1.200 
1,200 
1,200 
1,200 
1.000 


Cent.. 
Cent.... 
Cent.... 
Cent.... 


Motor.. 
Motor.. 
Motor.. 
Motor.. 


1,000 
1,000 
1,100 
1,000 


None... 
None... 


None... 
None... 


1.500 
1,500 



15 
13 
12 

15 
14 

20 
16 
16 



22} 

m 



12 
18 

20 

16 
14 

15 
141 

13 
12 
10 

16 
15 
12 
10 

27 
20 



Carbur- 
eter 
Mike 



Scheb. 
Scheb. 



Zenith . 
Zenith . 

Zeiiitli 

Scheb.. 
Scheb . . 

Scheb. 
Scheb.. 
Scheb.. 



Scheb. 
Scheb. 



Strom. 



Ray. . 
Ray. 

Ray. . 

Ray.. 
Ray. . 
Ray . . 
Scheb. 

Scheb. 
Strom. 
Strom. 
Strom. 

Strom . 
Strom . 



Lubrica- 
tion 



Circ-spl. . 
Circ-spl. . 

Circ-spl. . 
Circ-spl . 
Circ-spl. . 

Spl-press . 

Circ-apl. . 
Splash . . . 
Splash . . . 



Strom Circ-epl. 

Strom Circ-spl . 

14 Strom Circ-spl. 

12 Strom Circ-spl. 

10 Strom — Circ-epl . 



Circ-spl. . 
Circ-spl . . 

Sp!-preas . 

Circ-spl . . 
Circ-spl. . 

Spl-press. 
Spl-press 
\ '-press. 
Spl-press . 
Spl-press . 

Spl-press 
Spl-press 
Spl-press . 
Spl-prc^ 

Spl-prrss . 
Spl-press 



TRANSMISSION 



Clutch 
Type 



GEARSET 



Type Locatit 



Dry-d.. 
Dry-d.. 
Dry-d.. 

I Dry-d . . 
| Dry-d.. 

Drv-d.. 
Wet-d.. 
Wet-d. 

I Dry-d . . 

Drv-d.. 

Dry-d.. 
! Dry-d.. 

WcW.. 

Wet-d. 
Wet-d. 

Dry-p.. 

Dry-d.. 
Dry-d.. 

Dry-d . . 
Dry-d.. 
Dry-p.. 
Dry-d.. 
WetKi. 

Cone. . . . 
Dry-d... 
Dry-d . . . 
Dry-d . . . 

Dry-p... 
Dry-p... 



.Elcc.. 
. Elec.. 

. Selec. 
.{Selcc. 
.Selec. 

.ISelec. 
Selcc. 

. I Selcc. 

'Selec. 
| Selec . , 

ISelec. 

Selee. 

jSelec.. 
Selec . . 
Selec.. 

Selec.. 
Selcc.. 

Prog.. 

Selec.. 
Selec.. 

Selec.. 
Selcc.. 
Selec.. 

Selcc.. 

Selec.. 

Selcc.. 
Ind-c. 
Ind-c. 
Ind-c. 

Selec.. 
Selec.. 



Amid . . 
Amid. . 

Unit-j . . 
. I Unit-j . . 
. I Unit-j . . 

. Unhrtn. 
. , Unit-m . 

Unit-m. 
. i Unit-j . . 
. i Unit-j . . 

; Unit-m . 
I Unit-m. 
Unit-m. 
Unit-m . 
Unit-j.. 

Unit-j . . 
^Unit-j.. 

Amid . . . 

Unit-m. 
Unit-m. 

Unit-m 
Unit-j . . , 
Unit-j... 
Unit- ... 
Unit- ... 



Unit-j . 
Amid. . 
Amid. . 
Amid. . 



Unit-m . 
Unit-m. 



Total 
Gear- 
Ratio 

in 

Sr-^eds High 



Final 
Drive 



Torque 
Taken 

By 



28 -1 
28 -1 



i 



71- 

?! 



5f-l 
8 -1 
Sr-l 

6 -1 
6H 

ioh 

12 -1 

8- 1 

7 -1 



7 -1 
8*-l 
»i-l 
11 -1 



Int-gcar-f. . H-r 
Int-gear-f. . R-r. 



Dblchn 
Dblchn 
Dblchn 



Top worm. Springs. 
Top worm . Springs. 

Bevel T-ann.. 

Dblchn... 1 

Dblchn... 

I 

Top worm Springs. 
Top worm . Springs. 
Top worm . Springs. 
Top worm . 

Dblchn... 



Bevel . 
Bevel 



I R-r. 
R-r. 



7 -1 DM- red . . . Springs. . 1 J-EU . 

6J-1 Topworm. Springs. . 1-Ell . 
7J-1 Topworm Springs.. i-EU. 



7J-1 I Dblchn. 

31-1 Dblchn. 

34-1 Dblchn 

34-1 Dblchn 

12|-1 Dblchn. 



Dblchn... 
Top worm . Springs. 
Topworm. Springs. 
Dbl chn . 



Top 
Top 



Springs. 
Springs. 



I-Ell. 
I-EII. 
I-EII . 
I-Ell. 
i-EU. 

I-EU. 
I i-EU. 
I-Ell. 
I-Ell. 

I-EU. 
i-Ell . 



Plat. . 

I-EII. 
I-Ell. 

'-I.I! 
I-Ell. 
I-Ell. 
1-EII. 
i-Ell . 

I-EU. 
I-EU. 
i-EII. 
i-Ell . 

4-EII. 
1-EII. 



.Left.. 
Right 
1 Right 
. Right. 
| Right. 

Left.. 
Left.. 
Left.. 
Left.. 

Left . 

Left.. 



Right. Right. 



Left. 
Left. 



Cent.. 
Cent.. 

Cent.. 
Cent.. 

Cent.. 

.Cent.. 
Cent.. 

Cent.. 
Cent.. 
Cent.. 
Cent.. 

Cent.. 
Cent.. 



Pro- 
pulsion 
Taken 

By 



R-r 


A & B 


J-T 


K-r 


A & B 


S-T 


R-r 


Adam. A 


R-r 
R-r 


Adams D 

Adams I 


Springs. 
Springs. 


Aetna 
Aetna 


.14 

...,2i 


R-r 

R-r 

R-r 


Armleder 
Armleder 
Armleder 


■ 

H 

E 


Springs. 
Springs. 
Springs. 
R-r... 
R-r 


A Her bury 
Atlerbury 
Alterbury . 
Atlerbury 
Alterbury 


AW 
BW 

CW 
DW 

E 


R-r Anglais*. 

R-r Auglaise 


H 

b 


Springs. 


Autocar 


IIF 


Springs. , Available 
Springs. Available 




R-r 

R-r ... . 

R-r 

R-r 

R-r 


Avery 

Avery 

leery 

t very 

\vrtl 


C 

,., B 

B 

A 



R-r. 

Springs. 

Springs. 

R-r.. .. 



Springs. 
Springs. 



B. A. Grimm 
B. A. Gramm 
B. A. Gr, 
B. A. Gramm 



Carbureter Make, Strom, Str tm kcrg; Scheb, SchcUer; Ray. Rayfidd; Excel. Sicdcior; King, Kingston; B-Z, Bruit-Zephyr. Lubrication, Splash, non-nreulalino or simple tptath; Circ-spl. aretJatiT 
•ptoaa. Spl-press, tpkuA-pearur., Fuel-inj, fud injection, oil mired with fuel; Pressure, prcutirt feed, no tplaih. Clutch Type, Dry-p. dry plate; Dry-d, dry multiple diae; Wet-d, wet diet or duk-in-oil; R-eone, 
rnerserf ecru or inserted cone; Exn-e. expanding thot; Cont-b. contracting band. Gearset Type, Prog. progrmite diding gar; Selcc, tdectite lliding gear; Plan. planet,!-;: Ind-c. <xnetanl-meth inditidual-duteh; 
tnt. friction; Hyd, hydraulic; Elec. titctric. Gearset Location. Amid, amidthipt; Unit-m. unit with motor; Unit-j, unit with jacithaft; Unit-x, unit with axle; Unit*, unit driwahafl. Pinal Drive, Bevel, 
overt oral; Doub-r, ck>i*We-redu'»Ti herd and apur; Int-g. internal gear; Top worm, uwm gmr with worm on top; Dbl chn. double cAain; Sing chn. tingto chain; -f. to front whedt; -4. to oM four (Mi. Driving 

» ^ttj&tf&gss. ci^cS'^^s pgatt&&2*mi 

on R-r rodiua rods .T-arm .lorou. orm; Tor-t, forrion tube; Sub-f, nt-framt. 



Digitized by 



Google 



138 



THE MOTOR TRUCK 



March, 1915. 



TRUCKS OF IV2-TON CAPACITY— Continued 



Axmleder H 3.000 

Autocar 21F 3,000 



3,000 
3,000 



B«ck 

Chase R 

Continental ..... F 
Crawn B 



DoKalb . 



Dl 



Federal GH 

Federal ... CW-HW 
Forschler 1A 



Gabriel 
Grimm . 



H array F 



Jeuery. 

Kiluum 

Kissetkar . 
Kloiber. . . 



3015 



Lambert . . 

Lange 

Lipeard-Stew 

Macear 

Mil! 

Mais 

Martin. 

Mclutyra. . 
Menomioes 



Moan . . 
Martial. 



C 

c 

D 

S 

A 

C 

H 

.... Mj 

B 

....If 



3,000 
3,000 
3.000 

3,000 



Ji 



12, ISO Opt . 
1,850 97 

1.80o' 136 
1,600, 130 

2,300 Opt 
1.700 144 
2,500 140 

1.950 134 



3,000 1.800 120' 
3.000 1.900 120* 
3,000 2,300, 124* 



3,000 2,300' 
3,000 2.600 



3.000 

3,000 
3,000 

3,000 

3,000 
3.000 
3.000 

3,000 
3.000 
3.000 

3,000 
3.000 
3,000 
3,000 
3,000 
3,000 
3.000 
3,000 
3,000 
3.000 



144 

129 



NaJ. £ LeMee«..Elt 

Net to C 

New Tack L 



1.800 130 

1,850 122* 
1,800| 135 

1,650 130 

l,59o! 126 

2,100 132* 

2,000! 140* 

I 

1,900: 120 

2,250 125 

2,300 145* 

2,150, 150* 
119 
132 
121 
144 
130 
136* 
136* 
125* 
145 



2, 750 1 
2,800' 
2,150 



1,800 
1,950 
2,000 
1,800 
1,050 



IX 3,000 2,050 120 



3.000 2.000 Opt 
3.000 2,250 1 144 
3.000 2,000 129 



OM Hickory 
Old Reliable 



Republic 
Rawa. . . . 



31W 
l| 

U 
cw 



S endow 

Sinford 

Selden JB 

Serf ice. Q 

£tandardVO. B 

Staodard-0 BX 

Stegeman 

Sullivan G 



3.000 
3,000 

3,000 
3,000 

3.OO0! 
3.00oi 
3,000, 
3,000, 
3,000 
3,000 
3,000 
3,000 



1.9ft0! 110 

2.250 138 

I.475' 144 

2, 450 1 144 

1.900 125* 

1,0(10 106 

2.000 150 

1,075 150 

l.SUOl 132* 

2,100 134* 

2.1110. 150 

1,600 129 



Universal C 3.000 1,950 132 

Velio Ui 3,000 2,250 140 

While ...... TBC 3,01o' 3.000 1 145J 



Solid. 

Opt.. 

Solid. 
Solid. 

Solid. 
Solid.. 
Solid.. 

Solid. 

Solid. 
Solid.. 
Solid.. 

Pneu.. 
Solid.. 

Solid.. 

Solid.. 
Solid.. 

Solid.. 

Solid.. 
Solid.. 
Solid.. 

Solid. 
Solid. 
Solid.. 

Solid.. 
Solid. . 
Solid.. 
Solid.. 
Solid. . 
Solid. . 
Solid., 
■'olid. . 
Solid.. 
Solid. . 
Solid. 

Solid. 
Solid. . 
Solid. 

Solid. 
Solid.. 

Solid. 
Solid.. 

Solid.. 
Solid.. 
Solid.. 
•Solid.. 
N>hd.. 

Solid.. 

r*s . 

Solid.. 
Solid.. 
Solid. . 

Pn-u.. 



i 

X 



32 40 
18.10 

27.20 
27.20 

22.50 
16.92 
25.60 

27.20 

27.20 
27.20 
27.20 

27.20 
22.50 

22.50 

22 50 
22.50 

22.50 



Selec. 
Prog 

Selec. 
Selec. 

Selec. 
Selec. 
Selec. 

Selec. 

Selec. 
Selec. 
Selec. 

Selec. 
Selec. 

Selec. 

Selec. 
Selec. 

Selec. 



22 50 Selec. 
29 00, Selec. 
27.20 Selec. 



32 40 

22.50 
27.20 

27.20 
25.60 
25.50 
25 60 
27.20 
25 60 
27.20 
27.20 
22 50 
27 20 
27 20 

27.20 
27.20 
16.92 

22 50 
22.50 

22 50 
25.60 

22.50 
25 60 



Fric.. 
Ind-c. 
Selec. 

Selec. 
Prog 
Prog. 
Selec. 
Selec. 
Selec. 
Selec. 
Selec. 
Selec. 
Selec. 
Selec. 

Selec. 
Seleo. 
Selec. 

Selec. 
Selec. 

Selec. 
Selec. 

Selec. 

"Selec. 



22.50 -vli*!. 
27 20' Selec. 
25 00 S,.|ec. 
25.60 Selec. 
22 50 Selec. 
22 50 Selec. 



22 50 
34.28 



Selec. 
Selec. 



22 50 Selec. 



Dbl chn 
Dbl-red. 

Dbl chn 
Intrg.. . 

Worm. 
Opt... 
Worm.. 

Dbl chn 

Dbl chn 
Worm. . . 
Dbl chn. 

Bevel... 
Dbl chn. 

Dbl chn. 

Dbl chn. 
Dvlchn. 

Dbl chn. 

Dbl chn. 
Dbl chn. 
Dbl chn. 

Dbl chn. 
Dbl chn. 
Worm. . . 

Dbl chn. 
Int-g... 
Int-g... . 
Dbl chn. 
Dbl chn. 
Dbl-red. 
Dbl chn. 
Worm... 
Dbl chn. 
Dblchn. 
Worm... 

Worm... 
Worm. . 
Dblchn. 

Worm. . 
Worm... 

Dblchn. 
Worm. 

Dblchn 
DM din 
Dblchn 
Dbl elm 
Dblchn 
Worm. . 
Dblchn 
Dblchn 

Worm. 

Worm. 

Dbl-reJ. 



Feature 



High wheels 
Motor under 

Standard ear seat 
Int-geardrive 

Worm drive 
Standard car 
Worm drive 

Standard car 

Cast radiator 
Worm drive 
Double frame 

Standard car 
Motor betw. seats 

Standard car 

Standard car 
Standard car 

Standard car 

Standard car 
Standard car 
Standard car 

Friction drive 
Ind-clutch gearnet 
Worm drive 

Standard car 
Int-geardrive 
Int-gear drive 
Standard car 
Standard car 
Double-red. drive 
Standard car 
Worm drive 
Standard car 
Standard car 
Distillate fuel 

Worm drive 
Worm drive 
Standard car 

Worm drive 
Worm drive 

Price 

Worm drive 

Standard car 
Standard car 
Standard car 
-standard car 
Standard car 
Worm drive 
Chain cases 
Standard car 

Worm drive 

Worm drive 

Double-red. drive 



TRUCKS OF 2-TON CAPACITY 



Adams, E 

Armleder, E. . . . 

AttwbuaTy CW 

Available 

Avery 

B. A. Gramm 2 

barker .. V 
Bessemer ... . . . D 

Blair CI 

Brsiie . . . Twin City 
Brasie . . . Twin City 
Broekway I 

Coleman G 

Curtis 

Dart 

Dorria 1A4 

Duplex C 

Four Wheel Drive. G 
Fremont-Mais . . . O 

Garford L 

G. A. Schecht . 2 

GMC SC 

Gramm 2 



t 



4,000 
4,000 
4,000 
4,000 
4,000 

4.000 
4.000 
4,000! 
4.000 1 
4,000 
4,000 
4,000 

4,000 
4,000 



$2,500 

2,500 
2,800 



2,700 

2,550 
2,400 
2.300 
2,850 
1,350 
1,350 
1,875 

2,450 
2,750 



140* 
Opt 

153 
Opt 

128 



4.000 1,800 
4,000; 2,500 

4.000 1 2,800 



4,000 
4,000 

4.000 
4,000 
4,000 
4,000 



3,400 
1,700' 

3.000 

2,800 
1,000 
3,600 



Solid. 
Solid. 
Solid. 
Solid. 
Solid. 



146 Solid. 

136 Solid. 

136 Solid. 

114* Solid. 

104 Solid. 

104 Solid. 

120* Solid. 



124 

130 

130* 
144* 

130 

124 
132* 

128* 

13S 
141 
128 



Solid. 
Solid. 

Solid. 
Solid. 
Solid. 

Solid. 
Solid. 

Solid. 
Solid. 
Solid. 
Solid. 



27.20 Selec. 
32 40!Sclcc. 
27 2(l'Selec. 
27.20 Selec. 
36.15iSclec. 

29.00 Ind-c. 

25.60!Sclec. 
27.20 Selec. 
27 20 lnd-c. 
20.00 Plan. 
22.50 Selec. 
27.20 Selec. 

22.50 Selec. 
27. 20 j Selec. 

27.2olselcc. 
30 65 Selec. 



27.20 

29.00 
22.50 

36 15 

29.00 
25.60 
32.40 



Selec. 

Selec. 
Prog. 

Selec. 
■Vlec. 

Selec. 
Selec. 



Dbl chn 
Dblchn 
Worm. . 
Worm. . 
Dblchn 

Worm.. 

Worm.. . 

Worm. . 

Worm... 

Dblchn. 

Dblchn. 

Dblchn. 

Dblchn 
Dblchn 

Dblchn. 
Dblchn. 
Intrg.... 

Bevel-4. 
Int-g.... 

Dblchn. 

Worm.. . 
Dbl chn 
Dblchn 



French hood 
Huh wheels 
Worm drive 
Worm drive 
Motor under floor 

Worm drive 
Worm drive 
Worm drive 
Worm drive 
Price 
Price 

Wood frame 

Motor under seats 
Motor under floor 

Standard car 
Valves in head 
4-wheel drive 

4-whcel drive 
Int-gear drive 

Motor betw. scats 
Worm drive 
Standard car 
Motor betw. scats 



TRUCKS OF 2-TON CAPACITY— Continued 



Name and 



Horner 2 

Hurlburt 2 

Jenery 4015 

KeOy K-35 

Krebs H 

Lambert VS 

Lippard-Stow . ...C 

Mace ir F 

Maccir D 

Mais E 

Mais F 

Moore. 2 

Net. t LeMoeo . E2 

Packard 2 

Paulding M 

Pierce- Arrow 2 

Roe J 

Rowo DW 

Sandow 2 

Sanford L 

Sanford M 

Service P 

Servko PW 

South Bond 4* 

Speedwell SY 

Slandard-0 C 

Sternberg 

TraboU 

Transit F 

U.S. E 

Wichita B 

Wilcoa NA 

Willot L 

Wilson B 



4.000 
4.000 

4.000 

4.000 
4,000 

4.000 
4,000 

4,000 
4.000 
4,000 
4,000 
4,000 

4,000 

4,000 
4.000 
4,000 

4,000 
4,000 

4.000 
4.000 
4,000 
4.000 
4,000 
4.000 
4.000 
4.000 
4,000 

4.000 
4.000 

4,000 

4,000 
4.000 
4.000 
4.000 



12,650 
3,000 

2,750 

2,750 
2.350 

2,300 
2,600 

2,400 
2,400 
2,950 
3,000 
2,500 

2,250 

2,800 
1.! 
3,000 

1.650 
2,800 

2.250 
1,910 
1,910 
2,375 
2,500 
2,000 
2,850 
2,000 
2,800 

2,450 
2,850 

2,550 

2,100 
2,500 
2,600 
1,800 



145 

Opt.. 

124 

144* 
144* 

120 
158* 

150* 
150* 
132 
145 
163 

Opt.. 

120* 

145 

ISO* 

130* 
150 

125* 
118 
140 
150 
160 
136* 
115 
144* 
148* 

130 
144 

132 

118 
118 
144 
130* 



Solid. 
Solid. 

Solid. 

Solid. 
Solid. 

Solid. 
Solid. 

Solid. 
Solid. 
Solid. 
Solid. 
Solid. 

Solid. 

Solid. 
Solid. 
Solid. 

Solid. 
Solid. 

Solid. 
Solid. 
Solid. 
Solid. 
Solid. 
Pneu* 
Solid. 
Solid* 
Solid. 

Solid. 
Solid. 

Selid. 

Solid. 
Solid. 
Solid. 
Solid. 



II 



27.20 
27.20 



22.50 
27.20 

32 40 
27.20 

27.20 
27.20 
25.60 
25.60 
32 40 

27.20 

26.39 
34.28 
25.60 

27.20 
29.00 

27 20 
27.20 
27.20 
27 20 
27.20 

26 50 

27 20: 
25.60 
22 50 

27 20 
32 40 

27.20 

19.61 

29.00 
27.20 
27 20 



Selec. 
Selec. 

Selec. 

Selec. 
Selec. 

Frio.. 
Selec. 

Selec. 
Selec. 
Prog. 
Prog. 
Selec. 

Selec. 

Prog. 
Selec. 
Seleo. 

Selec. 
Selec. 

Selec. 
Selec. 
Selec. 
Selec. 
Selec. 
Selec. 
Selec. 
Selec. 
Ind-c. 

Selec. 
Selec. 

Ind-c. 

Selec. 
Selec. 
Selec. 
Selec. 



Dblchn 
Worm.. 

Int-g-4. 

Dblchn 
Worm.. 

Dblchn 
Worm.. 

Dblchn 
Worm.. 
Int-g... 
Int-g.. . 
Dblchn 

Worm.. 

Dblchn 
Dblchn 
Worm.. 

Dblchn. 

Worm... 

Dblchn. 
Dblchn. 
Dblchn 
Dblchn 
Worm.. 
Dbl chn 
Dblchn 
Dblchn 
Worm.. 

Worm*. 
Dblchn 

Dblchn 

Dbl chn 
Dblchn 
Dblchn 
Dbl chn 



French hood 
Worm drire 

4-wheel drive 

French hood 
Variable governor 

Friction drive 
Worm drive 

Standard ear 
Worm dim 
Int-geardrive 
Int-geardrive 
Standard ear 

Worm drive 

Standard ear 
Standard ear 
Worm drive 

Knock-down rad. 
Worm drive 

Standard car 
Motor under floor 
Standard ear 
Standard ear 
Worm drive 
Standard ear 
Motor under floor 
Standard ear 
Worm drive 

Worm drive 
Opt. motor locat'n 

I nd. -dutch geen't 

Standard car 
Motor under floor 
French hood 
Standard car 



TRUCKS OF 21/2-TON CAPACITY 



Aetna 2) 5.00012,400 

Bock [ 5.OO0J 1,850 

Crown c! 5,000, 3,000 

I 

DeKalb D2, 5,000 2,450 

Kisaetkar 2)' 5.000] 2,750 

Kleiner 2 , 5,0001 2,750 



Lango . 
Lewis . 



Mais .... 
Martin . . 
Moroland . 

Steteman. 

U. S. . . . . 



. . B 

C- 

.. E 1 
2X| 



5.000 3.000 
5, (XX) 2,900 



5,000 
5.IHK) 
5,000 

5,000 

5.000 



Velio. . 
Vulcan . 



158 
130 
150 
136 

144* 

150* 

136 
144 

145 
135 
144 

142 

138 



.2 5.000, 2,750 150< 



Solid. 

Solid. 

Solid. 

Solid . 

Solid. 
Solid. 

] Solid. 
Solid. 

Solid. 
Solid. 
Solid. 

Solid. 

j Solid. 

Solid. 
Solid. 



34 2" 

40.00 

29 00 

27 50 

32.40 
27.211 

27.20 
29.00 

29.60 



29 00 

27.20 



Selec. . 

Selec.. 

Selec. . 

Selec.. 

Selec.. 
Selec. . 

Ind-c. 
Ind-c. 

Pros . 



Selec. 
Ind-c. 



32 40 Solec. 
29 99 Selec. 



Worm.. 

Int-g.. . 

Worm. 

Dblchn 

Dbl chn 
Dblchn 

Dblchn 
Dblchn 

Int-g... 
Dbl hn 
Worm.. . 

Dblchn 

Dbl chn 

Dbl chn 
Dblchn 



Worm drive 

Int-geardrive 

Worm drive 

Standard car 

Standard car 
Standard car 

Ind.-clutch geara't 
Ind.-clutch gcara't 

Int-geardrive 
Motor under floor 
Distillate fuel 

Chain cases 

Ind.-clutch geare't 

Standard car 
English design 



TRUCKS OF 3-TON CAPACITY 



A4B.. J-T 

Atterbury DW 

Avery A 

Avery, B 



Blair . 



Bl 



6,000 
6,0OOjt3,'SO0 
6,000 2,500c 



6,000 



Chase O 6.000 

Coleman H 6.000 

Continental G 6.000 

Crawford 6,000 

Curtis 6.000 



Duplol D 

Four Wheel Drive. B 

Garford J 

G. A. Schacbt ... 3 



Harvey . 
Homer. . 

Indiana 



6,000 
6,000 



6.000 
6,000 



6,000 
.3 6,000 

. F 6 , 000 



3,300 
3,000 
2,700 



3,200 
4,000 



3,500 
3,200 



3,000 
3.20U 



144 


Solid. 


168 


Solid. . 


140 


Wood 


128 


Solid. 


120* 


Solid. 


175 


Solid. 


134 


Solid. . 


144 


Solid. . 


144 


Solid.. 


130 


Solid. 


130 


Solid. 


124 


Solid. 


128* 


Solid.. 


150 


Solid.. 


168 


Solid. 


145 


Solid. 


144 


Solid. 



42 76 
32 40 
36 15 
36.15 

36 15 

32 40 

27.20 
16 



Else. . 
Selec. . 
Selec.. 
Selec.. 

Ind-c.. 

Selec.. 
Selec.. 
Selec.. 



32 .40 Selec 
27 .20 Selec. 



Selec. 



36.15 
36.15 



Selec. 
Selec. 



29.00 l Sclcc. 



29 OOlSelec. 
32.40jSelcc. 



29 00 Selec. 



Int-g-f .. 
Worm. . . 
Dblchn. 
Dblchn 

Worm.. . 

Worm.. . 
Dblchn 
,Opt. . . 
Did chn 
Dblchn. 

Int-g-4 , 

Bevel-4.. 

Dblchn 
Worm.. . 

Dblchn 
Dbl chn 

Dblchn 



Gas-electric 
Worm drive 
Farm truck 
Motor under floor 

Worm drive 

Worm drive 
Motor under seat 
Standard car 
Standard car 
Motor under floor 

4-wheel drive 

4-wheel drive 

Motor beiw. feat* 
Woim drive 

Standard car 
French bc~J 

Standard car 



ABBREVIATIONS: General, *, wit* other optione; Opt. optional. Price, -c. complete with body. Tun, Kind, Pneu, pneumatic,- Sol-st. eolid in front, ttcel in rear; P&S, rmeunu.it in f'ant. edid in 
rear; PAO, pneumatic in front, cuehion in rear; ('{VS. r<i«W in front, soiid in rear. Geeriet Type, Prog, progrestite didtno aev; S-lec, eetectiK eliding gear: Plan, planetary; > ml-c. on<tan<- 
•" met* indiridual-clutcn,' Fric, friction; Hyd. hyd'aulic; F.lec. electric. Final Drive, Bevel, direct betel; Dbl-red, double-reduction, betel and spur; Iut-g, intsrnnf-iMar; Worm .worm gear with 

worm on (j,.; I)I>1 rhn. double chain; Sing chn, tingle chain; -f. to front wheeU; -4. to all four wheels. 

Corn-tear of The Commercial Vehlele. 
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TRUCKS OF 3-TON CAPACITY— Continued 



Lewi, 



Mil. 
Mclntyre 



Old Reliable 
Packard 



Rowe 



Service 
Slandird-D 



EW 

3 
H 

3 



u 1 



6* 



Tr.b.ld 



U. S. 
Universal 



While 
Wilcot 



TAD 
JA 
K 



6,000 

6.000 
6,000 
6,000 

6.000 

6,000 
0,000 

6.000 
6.000 

6,000 
6. 000 
6.000 
6.000 

6,000 

6.000 
6,000 



13,250 
3.5O0 

3.4O0 

3J50 

3,400 

3.400 
3.700 

3,500 
3,400 

3.000 
2,975 
2,750 
3.4O0 

3,300 

3,200 
3,400 



6.000 . . . 

6.000 1 3.700 
6,000 3.250 
6.000 2,800 



144 
150' 

100 
144 
142 

122 

126' 
151* 

144 
158 

147* 

171 
144 
158* 

130 

144 

132 



163 
128 
144 



Solid. 
.Solid. 

Solid. 
Solid. 
Solid.. 

Solid. 

Solid. 
Solid. 

Solid. 
Solid. 

Solid. 
Solid. 
Solid. 
Solid. 

Solid. 

Solid. 
Solid.. 

Solid. 
Solid.. 
Solid.. 
Solid. 



it 



29 00 
29 00 



29 69 



Ind-c.. DM chn 
Sclec.. Worm. 



Pro*. 
27.20 Sclec. 
32 40 

29.00 



Selec.. 

Sclec.. 

32 .40 Prop; . 
32 40|Selec.. 

29.00,Elcc. . 
25 60 Sclec.. 

32 40iSelec.. 
29 00 ! Selec.. 
32.40,Prog. . 
29.00|lnd-c.. 

29.00 Sclec.. 

32 40 Ind-c.. 

25 00 i Selec.. 



25 60 .... 
22 .50 Sclec. 
29 nil Selec. 
32 40|Selec.. 



Int-K. 
Did chn 
Did chn 

Dhl chn 

Dbl eh n 
Dbl chn 

Worm. 
Worm. . 

Dbl chn 
Dbl chn 
Worm'. 
Worm. . . 

Worm*. 

Dbl chn. 
Dbl chn 

Bevel . 
Dbl chn 
Dbl chn 
Dbl chn 



Feature 



Opt. motor locat'n 
Worm drive 

Int-eear drive 
Standard 

Motor under floor 

Motor under floor 

Standard car 
Standard car 

(las-electric 
Worm drive 

Standard ear 
Standard car 
Worm drive opt. 
Worm drive 

Worm drive 

Ind.-clutch Rears't 
Motor under floor 

4-wheel drive 
Standard ear 
Motor under floor 
French hood 



TRUCKS OF 31/,-TON CAPACITY 



B. A. Grimm ....31 
Couple-Gear . . . H.C 



GMC 
Grimm 



Kelly 
King 



Kleiber 



. HU 

.. 3j 



K-40 

... 31 
31 
.3 



7, 000' 33.400 
7,0001 4,850 
,000' 



158 
144 



7,0001 4,600 

7.000 ! 3,500 

7.0001 3.400 
7,001)1 3,200 
7,000 3,350 
7,000j 3.300 



.inn Lis 
140 



Solid. 
Solid. 



Solid. 
Solid. 



Opt.. ISolid. 



M&E 

Martin . . 
Moreland 

Roland 
Roval 

Smith . . 
Standard-0 
Stegei 



Transit 
Vulcan 
Wichita 



B 
L 

. 3X 

3! 
B3j 

...A 
C 



7,0tl(l| 3,500! 145 

7.0IK)! 3,5001 168 

7.001)1 3.500 156 

7,000' 3,400, 132 

7.00oi 3.750 168 

I 7,000' 3.200, 162 

7,009 3.350 1 155* 



. T 7.000| 3,500 l 144 
. 3l 7,500 3,2501 156* 
hI T.OtKI 3.25o| 165 



Solid. 
Solid. 
Solid. 
'Solid. 

Solid. 
Solid. 
Solid. 

Solid. 
Solid. 

Solid. 
Solid. 
Solid. 

Solid. 

Solid. 

Solid. 



29 00 

44.20 

40 00 
32 40 

29 00 

32 40 
32 40 
38.25 
32 40 

32 40 
36 15 
36 15 



Ind-c.. 

Elcc. . 

Pro? 

Selec. . 

Selec. . 

Selec. 
Ind-c.. 

Selec. 
Selec. . 

Selec. 
Selec. . 
Selec. . 

Eire 
36. lotlnd-c.. 

40 Ool Ind-c.. 

31) 05jSelec. 



32 50 
32 40 
29.99 
29 00 



.N'lec. 
Selec. 
Selec. 
Selec. 



Worm.. 

Bevel-4 . 

Dbl chn 
Dbl chn 

Worm.. 

Dbl chn 
Dbl chn 
Dbl chn 
Dbl chn 

Dblchn-f 
Dbl chn 
Worm. . . 



Worm drive 

(las-electric 

Standard car 
Motor betw. Beats 

Worm drive 

French hood 
Motor under floor 
Standard car 
Standard car 

Front drive 
Motor under floor 
Distillate fuel 



Dbl chn flat-electric 

Dbl chn 1 Motor under floor 

Worm . . W orm drive 
Dbl chn Standard car 
Dbl chn Chain cases 



Dbl chn 
Dbl chn 
Dbl chn 



Opt. motor locat'n 
English drwiun 
Standard car 



TRUCKS OF 4-TON CAPACITY 



Blair El 

Dajrton A 

Garrard K 

Locomobile 4 

Mom 4 

OM Reliable 4 



Packard 
Peerless . 



Somth Bend 
Speedwell . 



V. S. 
Valw 



SO 

10Z 



8,00o]t3,750 


135* 


Solid. 


36 


.5 


Ind-c.. 


Worm.. 


Worm drive 


8,000 


2,700 


136 


Solid. 


36 


15 


Selec. 


Dbl chn 


Motor under floor 


8,000 


3,850 


128* 


Solid. 


36 


15 


Sclec. . 


Dbl chn 


Motor betw. seats 


8,000 


3,650 


150* 


Solid. 


29 


00 


Selec.. 


Worm.. 


Worm drive 


8,000 


3,500 


153 


Solid. 


36 


15 


Selec. 


Dbl chn 


Motor under floor 


8,000 


4,000 


126 


Solid. 


36 


15 


Selec. . 


Dbl chn. 


Motor under floor 


8,000 


3,500 


126* 


Solid. 


32 


40 


Pre* . 


Dhl chn 


Standard ear 


8,000 


4,000 


151' 


Solid. 


32 


40 


Selec. 


Dbl chn 


Standard car 


8,000 


3,000 


152 


Pneu*. 


44 


2d 


Selec. 


Dbl chn 


Standard car 


8,000 


3,750 


115 


Solid. 


40 


00 


Sclec. . 


Dbl chn 


Motor under floor 


8,000 


3,550 


156 


Solid. 


32 


40 


Ind-c.. 


Dbl chn 


Ind.-clutch Keare't 


8,000 


3,350 


148* 


Solid. 


32 


40 


Selec. 


Dbl chn 


Standard ear 



TRUCKS OF 41/2-TON CAPACITY 



Viak.n 4 



9,200 $4,000 



162 Solid, j 29.99'lnd-c.. Dblehn Kuclish design 



TRUCKS OF 5-TON CAPACITY 



Name and 



ti 

r_i fc 



A 4 B S-T 10.000 

Atterbury E 10.000 $4,000 



Avery B 10,000 



B. A. Grimm 
Blair, F 



. 5 10. 000 
.10.000 



Couple-Gear 



.. AC 10,000 

10.000 

GMC KU 10.000 

Garford 0,10.000 

Grimm EllO.OOO 



K.I1, .. 
Kleiber 



.... Sjio.ooo 

... K 10,000 
. K-50 1 10.000 



4,500 



4,300 
4,500 



5.400 



3.O0O 
4,500 
5,350 

4.200 

3,200 



S 10,000; 4,000 



144 

153 
128 

168 
135* 

144 

155 
158 
128* 
140 

156 

165 

150* 
170* 

140 



LaFrance 6 10.000 5.500 

... A2 10.000 , 4,500 140* 

. . . G'lO.OOO! 2,75o' 116 

. .5 10,000 4.500 175 

. . SX^O.OOO 4,0001 16-i 

Old Reliable S 10,000 4.000 126 



M&E 



5 1 10.000 4.1501 144* 

Peerless S' 10,000 4.500' 151* 

Pierce-Arrow ....5 10,000 4,500 168* 

Rowe GW 1 lO.OOo' 4,500 171 

Royal AS, 10,000 . 4,500 138 



Service 

Slegeman 

Sternberg 



Transit . 
Velie . . 



t<\ ,,000 r 

..,.110,000 4.2(H) 168 
.... 10,000 4.500 



10,001! 3.750 US- 
Walter 5 lO.OOli: 4.50:i' 144 

While TCD 10.000 4.590, 165 



10,000 4.500 



144- 



Solid. 
Solid. 
Solid. 

Solid. 
Solid. . 

Solid. 
Solid. 
Solid. 
Solid. 
Solid.. 

Solid. 

Solid. 

Solid. 
Solid. 

Solid.. 
Solid. 

Sol-st 
Solid. 
Solid. 

Solid. 

Solid. 

L olid. 
Schd. 

Solid. 
Solid. 

Solid. 
Sulid. 
Solid. 

Solid. 

Solid. 

Solid. 
Solid. 



■I I 



si 



I! 



42 76 Elec. Int-K-f . 
38.25 Sclec. Dblehn. 
44 20|Selec. Dblehn. 

40 SO Ind-c..; Dblehn. 
36. 15 Ind-c.. Worm. . 



53 .00 Elec Bevel-4 
25 60 Blue JllhlmM 
40 00 Prog 



Gas-electric 
Stumliml rar 
Motor i 



Ind.-clutch cear-'t 
Worm drive 



Gas-electric 
(ias-electric 
Dbl chn. Standard car 



Motor betw. seats 
Motor betw. seat- 

French hood 

Standard ear 

French hood 



29 00 Selec. Dblehn. 
32 40, Selec. Dblehn. 

44 20 Sclec. Dblehn 

36 15 ' Sclec. Dblehn 

32 40 Selec J Dbl chn 
40 00 Selec. j Dbl chn , Standard car 

48 4S Hvd Dbl chn . I Hydraulic drive 
40 00 Sclec. Dbl chn . I Motor under floor 

I I 
29 00 Selec. Dblehn Front drive 
44 20 Selec. Dblehn. Motor under floor 
36 15 Selec. j Dbl chn. i Distillate full 
I 

36 15 Sclec. Dblehn. Motor under floor 



40 00 Pnw 

32 40 Selec. 
38 25, Selec. 

36. 15 . 



Dhl chn . Standard car 
Dbl chn Standard car 
Worm. Worm drive 



Worm.. . 
36 15 Ind-c.. Dblehn 

36.15 Selec. ! Dbl chn 
32 40 Selec. Dblehn 
32 40 Ind-c.. Worm.. 



32 40 Selec. 
32 40 Selec. 



Dblehn 
Dbl chn 



JO 65 Selec.. ;Tnt-ft4. , *-wneci unvc 
29 00 .Selec. ! Dbl chn 'Standard car 



Worm drive 
Motor under floor 

Standard car 
Chain cases 
Worm drive 

Opt. motor locat'n 

Standard car 

4-whccl drive 



TRUCKS OF 514-TON CAPACITY 



Vulcan 5 11.00.-. $1.500l 162 ISolid. 29 99 Ind-c.. Dblehn 1 English design 



.Jr. 



TRUCKS OF 6-TON CAPACITY 



Daimler-Amer. .FV 12.001.1 

Four Wheel Drive. M 12. 0011, $4,800 

Garford F 12,00(1 4. 850 

Kisselkar 6 12.000 4.35') 

Knoz-Tractor . . .31 ;i2.00tl| 3.250 

Locomobile . . . AA2 12,00(1 4.800 

Packard 6 12.000 4.30i>' 

Peerless < 12.0011, 5. (KM 



Smith ... 
Speedwell 
Sternberg . 

Walter 



C 12.000 4,750 

SX .I2.0D;i 4.4IM 

. . 12,000] 4,6.5 1 

6 12.0O9 1 4.750 144 



169 


Solid. 


29 


1 , 
00 Selec. 


lnt-g. 


14S 


Solid. 


44 


20 1 Selec.. 


Bevel-4 


12S* 


Solid. 


29 


00 Selec. . 


Dbl chn 


16S 
139 


Solid. 
|S„l,d. 


3S 
41) 


25 Selec. . 
0,1, Selec.. 

! 


Dblehn 
Dbl chn 


140* 


1 

Solid. 


40 


00 Selec.. 


Dbl chn 


144* 
151* 


Solid. 
{Solid. 


40 

32 


00 Prog 

40,Sclec.. 


Dbl chn 
Dbl chn 


16S 
139 
144 


'solid. 
Solid. 
Solid. 


41 

40 

36 


20 Ind-e.. 
00 Sclec. 
15 Ind-e.. 


Worm. 
Dbl chn 
Dili chn 


114 


1 

Solid. 


39 


(0 Sclec. 


Int-c-4 



German desinn 



Worm drive 



4-whccl drive 



TRUCKS OF 6I/2-TON CAPACITY 



Moreland 6X13.09 ) $1,509 168 'Solid. 44 20 Selec. Dbl chn Distillate fuel 

TRUCKS OF 7-TON CAPACITY AND OVER 



Knes-Tractor ... S 20,000 $1,750 

Maia Tractor! 16, 000 j 2.750 

Old Reliable . . .7 14,000 5,000 



7l 14. (*r!i 3.300 
...U.OOill 4.750 



Stand ard-D. 
Sternberg . . . 

Vulcan 7j 15.500' C.OO'i' 

Walter 7\ 15,00!' 5. mil 

Wilier Tractor 21.00' |,.Vn 



140 


Solid. 


40 00 


^•Icc. 


84 


Solid. 


29 69 


Pros 


126 


Solid. 


36 15 


Selec. 


112 
144 


Solid. 
Solid. 


32 40 

36 15 


l>ro(t 
Ind-c 


156* 


Solid. 


36 15 


I'roe 


lit 

ll'i 


Solid. 
v|, 1. 


3S 25 
3s 25 


Scl.V. 

-•■It. 



Dblehn 3- whwler 

Int-g.. . . ilnt-gcar drive 

Dbl chn Motor under floor 

Dblehn Standard ear 

I Dbl chn Motor under floor 

I Dbl chn Eiiizlish dwUn 

lnt-C-4 4-wiWl drive 

Int-u-4 4-wh*'t>l drive 



Bulks j Tractor 



CAPACITIES NOT GIVEN 

3. I'M 11 .v-lii. .(» <ii •> Uv. Dhl flu. 



:l-wh(tU'r 



ABBREVIATIONS: General, *, intA other options; Dpt. optional. Price -c, complete vith My. Tirea. Kind, Pneu. pnrumaUc; S.l--.t. n>lid in '~r»nt, it., I i , 
rear; PAC, pneumatic in front, cushion in rear; CAS. cushion in front, solid in rear. Geanel Type. Pros;, pm-rt **irc rlidin-j gei'; Selec. S'lcilu* *!,•!: r.-j </• i 
m esh indiriduaUtiuteh; trie, friction; Hyd. hydraulic; Mice, electric. Final Drive, Bevel, direst hrrcl: Dbl-red, itouiAt-re iurt-'in. VrW and «;<«r; Int-^. !•.(■ 

trorm on top; Did chn. dotdAe chnin; Sinn chn, tingle ch-iin; -f, to front irhrrts; -4, to nil four irhrrh. 



\' i . p*M*«'i. i.';.- in front, soli .' in 
I': ii. uiHtU'u: Itld-f. runs' f tut' 
■'. . Worm, Utj.-rT. yea' ,th 
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Specification of Power Wagons and Trucks 

Principal Details of the Mechanical Construction of 377 Different Sizes of 

by 143 Concerns, and the Features of the 



PRACTICALITY of construction undoubtedly ap- 
peals to the individual investigating motor vehi- 
cles with the intention of purchasing, especially if he 
has experience in operating pleasure cars. What 
will facilitate the work of the driver will, all else be- 
ing equal, perhaps have some weight with the inves- 
tigator, but the main desideratum is to secure con- 
structions that will endure, for more and more the 
users of motor trucks and wagons are realizing that 
endurance is the real factor that makes for power ve- 
hicle economy. 

There are those who assume that power wagon or 
truck engineering is in a state of transition — that there 
is uncertainty as to principles so far as these attract 
buyers, and that purchasing is dependent upon follow- 
ing different theory and practise. As a matter of fact 
the industry has really accepted the four-cylinder mo- 
tor as being that best suited for freight carrying vehi- 
cles, unqualifiedly approved water cooling, so that the 
real difference is in power transmission systems. 



Considering pleasure car development for a 
moment, the fact that practically all productions are 
shaft driven is obvious. The reason is that the chain 
drive, to be efficient, requires constant attention, and 
work in connection with the use of an automobile for 
pleasure is shirked by owner and driver alike. The 
chain driven types are, if given good care, at least 
equal to the shaft-propelled, but the people buying 
pleasure cars desire to minimize labor. 

Regarding motor wagon and truck engineering 
there is a belief becoming prevalent that the shaft 
drive can be applied to machines designed for freight 
carrying just as it has been generally adopted for 
pleasure cars, for the purpose of better protecting 
wearing parts and minimizing the labor necessary to 
keep them efficiently operative. This statement is 
based on the rapidly increasing number of vehicles 
that are driven by worm shaft and wheel, or by shaft 
and internal gearing, these affording the same degree 
of protection of the driving system that obtains with 



flame and Medal 



A * B . 
A.AB . 

•Mams. 
Adams . 



. J-T 
. S-T 

... A 
.. D 
... E 



it 



Armloder B 

Armloder H 

Armloder E 



Atterburr . 
Atterburr . 
Atterbury . 
Atterburr . 



AW 

. BW 
CW 
DW 

... E 



Auglaize . 
Auglaize . 

Autocar . . 

Available. 
Available. 



Avery . 
Avery . 
Avery . 
savory . 
Arery . 



. 21F 



B. A. Grimm 

B. A. Grimm 

B. A. Gramm X 

B. A. Gramm ! 



Barker . 
Barker . 



Capac- 
ity in 
Pounds 



8,000 
10,000 

2,000 
3,000 
4,000 

3,000 
5,000 

2,000 
3,000 
4,000 

1,500 
2,000 
4.000 
6.000 
10.000 

1,500 
1,500 

3,000 

2,000 
4,000 

2.000 
4,000 
6,000 
6,000 
10,000 

2,000 
4,000 
7,000 
10,000 

2,000 
4,000 



Price 
of 
Cbaaaia 



4,500 
4,750 

1,850 
2.300 
2,500 

2,150 
2,400 

2,200 
2,150 
2,500 

1,800 
2,100 
2,800 
3,800 
4,000 

950 
950 

1,850 



1,690 
2,700 
3,200 
2,500c 
4,500 

1,750 
2,550 
3,400 
4,300 

2,000 
2,400 



WheeU 



T1RES 



MOTOR 



Kind 



Solid... 
Solid... 

Solid... 
Solid.... 
Solid... 

Solid... 
Solid.... 

Pneu — 
Solid... 
Solid... 

Pneu... 
Solid... 
Solid... 
Solid... 
Solid... 

Solid 
Solid.... 



Opt 

Solid.... 
Solid.... 

Solid.... 
Solid... 
Solid.... 
Wood... 
Solid.... 

Solid.... 
Solid.... 
Solid.... 
Solid... 



144 
144 

121* 
121* 
140* 

158 
158 

136 
Opt 
Opt 

118 
137 
153 
168 
153 

100 
100 

97 

Opt 
Opt 

128 
128 
128 
140 
128 

130 
146 
158 
168 



130 Solid... 
136 Solid... 



SIZES IN 
INCHES 



Lecatien 



Rear 



CYLINDERS 



No. 



48x3}d 
48x3 id 

36x3} 
36x3} 
36x4 

36x3} 
36x4 

40x4 
40x4 
40x4 

35x4} 

36x3} 

36x4 

36x5 

36x5 

36x2} 
36x3} 

34x4 

36x3 
36x3} 

34x3} 

36x4 

38x5 

38x5 

38x6 

34x3} 
36x4 
36x5 
36x6 

42x3} 
36x4 



4Sx3)d TJnderhood.J 
48x5d Under hood.. 



36x4 
36x3 }d 
36x4d 



Under hood.. 1 4 
Under hood. 4 
Under hood . . i 4 



36x5 Under hood.. 4 

36x3 id Under hood.. 4 

39x5 Under hood..' 4 

40x6* Under hood.. 4 

40x7* tinder hood.. 4 



35x4} 

36x5 

36x4d 

40x5d 

42x6d 

36x3 
36x4 

34x5 

36x3} 
36x6 

34x5 
36x3 }d 
38x4d 
38x4d 
38x5d 

36x4 
36x3}d 
40x5d 
40x6d 

42x5 
36x7 



Under hood. 
Under hood. 
Under hood . 
jUnder hood . . ' 
RJnderhood.. | 

Under seat... 
Under seat.... 

Under seat... | 

Under hood . . 
Under hood . . 

Under hood . . 
Under floor. . 
Under floor. . 
Betw. seats. . 
Under floor. . 

Under hood.. 
Under hood.. 
Under hood . . 
Under bood.. 

Under hood.. 
Under hood . . 



5.17 
5.17 

3.75 
4.12 
4.12 

4 00 
4.37 

4.12 
4.50 
4.50 

3.50 
3.75 
4.12 
4.50 
4.87 

5.25 
3.75 

3.75 

3.50 
4.12 

4.12 
4 75 
4.75 
4.75 
5.25 

3.75 
4.25 
4 25 
4.12 

4 00 
4 00 



S.A.E. 
Stroke H.P. 



4.75 
4.75 

5.25 
5.25 
5.25 

4.50 
6.00 

5.25 
5 00 
5.00 

5.00 
5.25 
5.25 
5.50 
5.50 

4.00 
5.12 

4.50 

5.00 
5.25 

5.25 
5 00 
5 00 
5.00 
5.75 



42.76 
42.76 

22.50 
27.20 
27.20 

25 AO 
34.28 

27.20 
32.40 
32 40 

19.61 
22.50 
27.20 
32.40 
38.25 

22.10 
22.50 

18.10 

19.61 
27.20 

27.20 
36.15 
36.15 
36.15 
44 20 



5.25 22.50 

5.75 29 00 

5.75 29 00 

5 .50 I 40 .80 



5.00 
5.00 



25 60 
25.60 



c dtr 

Cazt 



Valves 
Placed 



Pain 

Pain.... 

Block . .. 
Block... 
Block... 

Pairs... 
Pain.... 

Block... 
Block... 
Block... 

Block... 
Block. . . 
Block... 
Pain.... 
Pain.... 

Sing.... 
Block... 

Sing — 

Block... 
Block. . . 

Block... 

Sing 

Sing 

Sing. . . . 
Pairs.... 

Block. . . 
'aire. . . . 
Pairs — 
Threes. 

Block... 
Block... 



Right.. 
Right.. 

Left... 
Left... 
Left... 

Opp... 
Opp... 

Left... 
Opp... 
Opp... 

Right.. 
Left... 
Left. . . 
Left... 
Opp... 

Head. . 

Left... 

Right.. 

Right.. 
Left... 

Left... 
Left... 
Left... 
Left... 
Opp... 

Left. . . 
Left. . . 
Left. . . 
Right.. 

Left... 
Left ... 



Gear Pinned. 

Gear Finned. 



Cent. 
Cent.. 
Cent.. 

Cent. 
Cent. 

Cent. 
Cent. 
Cent. 



COOUNG 



Water 

Circu- R»ui«»r 
lation 



Finned. 
Finned. 
Finned. 

Cell.... 
Cell.... 



Thermo. . 

Cent 

Cent 

Cent 

Cent 



Thermo. . 
Thermo. . 



Cent. 



Thermo. . 
Cent 



Cent.... 
Cent.... 
Cent.... 
Cent... . 
Cent.... 



Sq-t. 
Sq-t. 
Sq-t. 



Dual... 
Dual... 

Sing... 
Sing... 
Sing. . . 



Sing. 
Sing. 

Sing. 
Sing. 
Sing. 



Finned.. . 
Finned . . . 
Finned . . . 
Finned.. . 
Finned.. . 

Finned . . . 
Finned.. . 

Finned . . . 

Finned . . . 
Finned . . . 

Finned . . . 
Finned . . . 

Cell 

Finned ■ . . 
Cell 



Cent Cell.. 

Cent Cell.. 

Cent Cell.. 

Cent Cell.. 



Thermo. 
Thermo. 



Cell- 
Cell.. 



IGNITION 



Type 



Bosch. 
Bosch. 



Sing... 
Sing. . . 
Sing — 
Dual-d. 
Dual... 



Dual.. 
Dual.. 

Sing.. 

Sing.. 
Sing.. 

Dual. 
Dual. 
Dual. 
Dual. 
Dual.. 



Sing. . 
Dual.. 
Dual- 
Dual.. 

Sing.. 
Sing.. 



Make 



Hand. 
Hand. 



Eisemann.. Auto.. 
Eisemann . . ! Auto . . 
Eisemann.. I Auto.. 

Eisemann..' Auto.. 
Eisemann.. Auto.. 

Bosch |Hand. 

Bosch I Hand. 

Bosch .Hand. 

Bosch | Fixed . 

Bosch Fixed . 

Bosch Fixed. 

Bosch Hand. 

Bosch Filed. 



Rcmy . 
Renxy. 

Bosch. 

Bosch. 
Bosch. 



Heinse. . . 
Eisemann . 
Eisemann . 
Eisemann . 
Eisemann . 



Bosch. 
Bosrh. 
Bosch. 
Bosch. 



Eisemann. . 
Eisetuunn.. 



Hand. 
Hand. 

Fixed. 

Fixed. 
Fixed. 

Hand. 

Auto.. 
Auto.. 
Auto.. 
Auto.. 

Hand. 
Hand. 
Hand. 
Hand. 



Auto. 
Auto. 



ABBREVIATIONS: Go 



sral, *, with ether option*; Opt, optimal. Price, -c, complete with body. Tires, Kind, Pneu, pneumatic; Sol-at, solid in front, stoat in reai; Pte, pneumatic in front, toUd in rear; Ykc, 
pneumatic in front, cuthion in rear; C4s, cutAim in front, eolid in rear. Tire Sizes, d, dull. Meter Lecatien, Bat* seats, between eeatl. Cylinder! Cast, Sing, einolu or indieidually. Location of V aires. 
Opp, oppotite.or T-head type; Top (2-cylinder motors only), L-hcad cylinder laid horizontal with wise* up; RAh, at right and in head, L-head cylinder; L4h, at left and in head, L-head cylinder; 2-cyc, two-cycles 
motor, no Miser; Back, L-head motor placed trarmertdy with solan at nor. Water Circulation, Cent, centrifugal pump; Oear, gear pump: Thermo, Thermo-eyphon circulation; Air, air-cooled, no water. 

• • ■ - - tingle; Doub, double; Dual-d, dual-double. 

Atimter- Kent. Spark Advance, Auto, aufe- 



Rsdistor Typo, Finned, finned-tubc; Cell, cellular or honey-comb; Sq-t, tap. are-tube or fiat-tube; Z-s-t, rig-eag-tube or crimped fiat-tub*. Ignition, Typo, Sing, tingle; 
Make of Magneto (or other sparking device). Split, Splitdorf; Conn, Connecticut; King, Kingston; West. Watinghoute; Day-D, Dayton-Dick; Atw-K, Abeatm 

matte; 2-Pt, 'too- point fixed, battery circuit fixed in retard, magneto in advance. Governor Type, Cent, centrifugal; L-b, loote-ball; Suet, ruction; Hyd, hydraulic. Governor Drive, Motor, from motor ; D-shft, 
from driving thafl; F-wheel, from front wheel; riearset, from gearett counterihaft; Duplex, from both the motor and the driting thaft, by sverTunninn ivtchet. 
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Built This Year by American Manufacturers 

Gasoline and Gasoline-Electric Service Vehicles, Including Tractors, Produced 
Standard Equipment of These Machines. 



the pleasure cars. With reasonable lubrication there 
is minimum wear and maximum endurance, and more 
generally economical service as compared with chains 
that are not cleaned and used so as to obtain the 
greatest degree of efficiency. 

Material changes in design are not made if stand- 
ardization has been the purpose of the manufacturer, 
because of the large cost necessary for experimental 
work, patterns, fixtures and machinery, and generally 
endeavor is directed to perfecting what may appear to 
be insufficient or unsatisfactory in detail ; what will 
make for greater convenience, for increased accessi- 
bility, for simplification, for improved lubrication of 
moving parts and for compensating wear without re- 
newals of parts or sacrifice of efficiency. 

With power plants of motor and clutch, or motor 
clutch and gearset, or with the gearset a unit with the 
jackshaft, the driving systems are simple, but there is 
now a much larger number with a combined engine, 
clutch and gearset. with worm driven rear axle, than 



were built a year ago. With worm drive the full float- 
ing axle has been adopted by the largest number. 

A compilation of motor vehicle manufacturers 
shows there are now more than 250 concerns produc- 
ing machines, but not all of these are building com- 
mercially, and some of them are practically unknown. 

The appended tabulation of specifications is of 377 
different vehicles built by 143 concerns, the number 
produced ranging from one to eight, and examination 
of these indicate that there is surprising unanimity of 
engineers in constructional details. There is shown, 
by comparison with the specifications compiled a year 
ago, an increase of worm driven machines, to 104 
models produced by 43 concerns, and to 24 internal 
gear driven trucks built by 11 firms. Ten different 
companies construct 28 models of vehicles driven by 
four wheels. These specifications show that 49 mak- 
ers build 88 machines in which the tractive effort and 
the torque are taken by the forward ends of the rear 
springs, a practise adopted by many the past year. 



Cent. 
f>ot. 



Drive 



Motor.. 
Motor.. 
Motor.. 

rxbft. 



L-*>... 
L-b... 



C«nt. 

CM. 

Cum*. 

L-b.. 
Cat. 



Cent. 



Motor. 
Motor.. 



D-ah.t.. 

r>-shft 



Motor. 

Motor. 
Motor.. 
Motor. 
Motor. 
Motor. 

Motor- 
Motor.. 
Motor.. 



1.300 
1.200 
1.100 

1.000 
1.000 

1,300 
1.300 
1,300 

1.200 
1.200 
1.200 
1.200 
1.200 

1,200 
1.000 



None. 



1,000 
1,000 

1.200 
1.200 
1,200 
1,200 
1,000 

1,000 
1.000 
1.100 
1,000 

1.600 
1.400 



Truck 

in 



IS 

13 
12 

15 
14 

20 
IS 
16 

224 

m 

14 
12 
10 

12 
18 



IS 
M 

15 

144 

13 

12 

10 

16 
15 
12 
10 

77 
20 



Carbur- 
eter 
Mike 



Circ-spl . . 
Circ-epl . . 

Circ-epl . 
Circ-epl . . 
Circ-epl. . 

Spl-preas . 
Spl-press . 

Circ-epl . . 
Splash . . 
Splash . . . 

Circ-epl . . 
Circ-epl . . 
Circ-epl . . 
Circ-epl. . 
Circ-epl . 

Circ-apl. . 
Circ-epl 

Spl-press . 



Ray Circ-epl. 

R*jr Circ-epl. 



Scheb... 
Schcb... 

Zenith . 
Zenith 
Zenith . . 



Scbcb. 
Scheb. 

Scheb. 
Scheb. 

Scheb. 

Strom. 
Strom. 
Strom . 
Strom. 
Strom. 

Scheb.. 
Scheb.. 

Strom. 



Ray. . 

Ray.. 
Ray.. 
Ray. . 
Schcb. 



Scheb. ,, 
Strom... 
Strom.... 
Strom — 



Strom . 
Strom . 



Lubrica- 
tion 



TRANSMISSION 



Clutch 
Type 



Spl-preas. 
Spl-preas . 
Spl-preas , 
Spl-press 
Spl-preas . 

Spt-press . 
S|il-pp^ 
Spl-preas. 
Spl-preas 

Spl-preas. 
Spl-preas 



Dry-d. 
Dry-d. 
Dry-d. 

Dry-d. 
Dry-d. 

Dry-d. 
Wet-d.. 
Wet-d. 

Dry-d. 
Dry-d. 
Dry-d. 
Dry-d. 

Wet-d. 

Wet-d. 
Wet-d. 

Dry-p.. 

Dry-d.. 
Dry-d.. 

Dry-d . . 
Dry-d.. 
Dry-p.. 
Dry-d.. 
Wet-d. 

Cone. . . 
Dry-d.. 
Dry-d.. 
Dry-d.. 

Dry-p.. 
Dry-p.. 



GEARSET 



Type 



Elec.. 
Elec.. 

Selec. 
Srlec. 
Selec. 

Selec. 
Selec.. 

Selec.. 
Selec.. 
Selec.. 

Selec.. 
Selec.. 
Selec.. 
Selec.. 
Selec.. 

Selec.. 
Selec . . 



Location s. ..,].. 



\niii] 
Amid 

Unit-j . 
Unit-j . 
I'mt-j. 



Unit-m 

Unit-m — 



Unit-m — 
Unit-ra — 
Unit-m — 
Unit-m — 
Unit-j 



Unit-j. 
; Unit-j . 



Prog .... Amid 



Selec. 
Selec. 

Selec. 
Selec.. 
Selec. 
Selec.. 
Selec.. 

Selec.. 
Ind-C. 
Ind-c. 
Ind-c. 

Selec.. 
Selec.. 



Unit-m... 
Unit-m... 

Unit-m . . . 
Unit-j — 
Unit-j... 
Unit-j — 
Unit-j.... 



Unit-j- 
Amid . 
Amid . 
Amid. . 



Unit-m . . . 
Unit-m . . . 



Unit-m I 3 

Unit-j 3 

Unit-j 3 



Total 
Gear- 
Kalio 

in 
Hifh 



Final 
Drive 



Torque 
Taken 
By 



28-1 Int-gear-f. 

28 -1 Int-gcar-f. 

71-1 Dblchn 

7J-1 Dblchn. 

7,-1 Dblchn 



8 -1 

7 -1 

5H 

8 -1 
84-1 

6 -1 
6f-l 
»i-l 

104-1 
12 -1 

8- 1 

7 -1 



R-r 
R-r. 



Top worm Springs. 

Top worm Springs. 

Bevel T-arm. 

Dblchn 



Dblchn... 4-Kll 



Top worm Springs. 
Top worm Springs. 
Top worm . i Springs. . 

Top worm . 

Dblchn. . . 



Bevel 
Bevel 



. R-r.. 

iR-f.. 



7 -1 Dbl red . Springe. 



6J-1 
7J-1 

£! 
3J-1 
34-1 
124-1 

7 -1 
84-1 
91-1 
11 -1 



Top worm 
Top worm 

Dbl chn. . 
Dblchn.. 
Dblchn. . 
Dblchn. 
Dblchn... 

Dblchn . 
Top worm 
Top worm . 

Dbl chn. . 



Top 



Springs. 
Sprii.f.. 



Springs. 
Springs. 



Springs. 




Strom. Shpf^btrg; Scheb, Sehebler; Ray, Rayfield; Excel, Bxedtior; King, Kingtton; B-Z, Breeze-Zephyr. Lubrication, Splash, non^irevtating or nmple tptath; Circ-apl. enrculating- 
. tplaeh-preMur., Fuel-inj, fuel injection, oil mind with fuel; Pressure, pretture feed, no tnlath. Gulch Type, Dry-p, dry plate: Dry«d, dry multiple iitk; Wet-d. vet dial or diafc-in-ou*/ R-cone. 
i ecru or inter ted cone; Exp-s. expanding tkoe); Coot-b, CMfnaflffna band. Geanei Type, Pro.:, preoraesisi ebj itng ssjsjr; Mens, imbss bmmj ft r , l']:n. r< Mai try; In !-r ■eaMaaaaLeaeti taalM Iwfrd .1 I . 
m-'Brrj hydraulic; Elec, electric. Gearset Location, Amid, amidthipt; Unit-m, unit with motor; Unit-j, unit with jackthaft; Unit-x, unit with axle; Unit-*, unit drimhaft. Final Drieo. Bevel. 
• fWiLr' doubU-redu^wn betel and tour; Int-g. internal gear; Top worm, worm gear with worm on top; Dbl chn, double ehiin; Sing chn. tingle chain; -f. to front whotlt; -4, to all four whetle. Driving 
r__ ■'«■ ^StTLV rods ■ T-mnt (oW"** 1 ""; To '-<- <"'"<"• '">": *»>>•'. >ub-/rame. Sprinii. Ellip. elliptic; 4-KU. half^Uipitc: J-Ell, quarter+tliptic; J-Ell. thee-guartert^UiptU; Plat, platform; T-ell. traarveree 
WJJJ ,tJ*ttr Comb ^.frination of half^Utptie and elliptic on double framtt. Steering. Cent, outer. Levari, Cent, center; C4r. gtatlhijt enter, brake right; C4I gcaithift enter brake left; 
MaOr/laDl, c4»wetmr f St-col .iteming column. Propulaion R-r radius rode . T-arm .torque arm; Tor-t, torsion tube; Sub-?, ru6-/rom*. 
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Tabulated Specifications of 3?7 Different Models and Capa 



NlM aod Modal 




Beck 



Beat. 



Blair 
Blair 



Blair. 



C-l 
D-l 
E-l 
F 



Braria Packet 

Braiie .... Twin City 
Braaw. . . .Twin City 





C 








I 


Bukk 


C-4 


BuUey .... 


Trader. 


Chase 


S 


Cheae 


T 


Chaaa 


R 


Chaaa 


0 


Coleman 


D 


Coleman 


G 




H 


Commerce . 


S 


Continental 


F 


Continental 


G 


Corbitt 


F 



1,000 
1.500 

3,000 
5.000 

2.000 
3.000 
4,000 

1,200 

4,000 

6.000 
8.000 
10.000 

600 
4.000 
4.000 

1,500 
2.500 
4.000 



1,000 
1.500 
3.000 
6,000 

2.000 
4.000 
6.000 

1.500 

3.000 
6,000 



Couple-Gear. HC 
Connie-Gear AC 

Crawford 



Crown. 
Crown. 
Crown. 

Curtia . 
Curtia . 



Daimler, Amor FV 



Dart. 
Dart. 
Dart. 



Dayton. 
Dayton. 



Decatur VI 
Decatur C 

DoKalb Dl 

DeKalb D2 

Denhy A 

Denny B 

Dorm IA4 

Derm IA4 

Duplex C 

Duplex D 



Fargo. . . 
Fargo . 

Federal 
Federal 



GH 
GW.HW 



Flint C 

Forschler 1A 

Four Wheel Drire.G 
Four Wheel Dri.e B 
Four Wheel Drire.M 

Fremont- Mail O 



7.000 
10.000 



.A i 
B 
C 



1.500 
3.000 
5.000 

4.000 
6.000 

12.000 

1.000 
2.0110 
4.000 

2.000 
8.000 l 

800 
2.000 

3.000 
5.000 

1.500 
2,000 

1,500 
4.000 

4,000 

5. nfio 

1.500 
2,000 

3.000 
3,000 

1,000 ] 
3.000 

4.000 1 

6. (Hill 
12,000 



I 



900 
1,150 

1.600 
1.850 

1.250 
1,800 
2.300 j 

750 

2.850 
3.250 
3,750 
4.500 

375 
1.350 
1.350 

1.205 I 

1.590 

1,875 

1,150 I 

3,400 

750 
1,500 
2,200 
3.300 

1.950 
2,450 
3,000 



1.700 
2,700 



100 
110 

130 
130 

108 
136 
136 



114* 

120* 
135* 
135* 

100 
104 
104 

100 
112' 
120* 

122 

72 



2,500 2,000 



4.850 
5,400 



2.000 
2,500 
3,000 

2,750 
3.250 



845 
1.400 
1,800 

1,800 
2,700 

630 
1,500 

1,950 
2.450 

1.500 
1.600 

1,950 
2,500 

2.800 

3,200 

750 
1,250 

1,800 
1,900 

1,285' 

2,300 

3.400 
4.0110 
4.SO0 



4.000 | 1,700' 



135 
146* 
175 

112 
124 
134 

107 

144 
144 



144 
144 



6.000 3,000 144 



120 
140 
150 

130 
130 

1691 

100 
114 
130* 

118) 
136 

102 
113* 

134 
136 

120 
120 

132* 
144* 

130 

130 

100 
130 

120* 
120* 

106 

124* 

124 
124 
148 

132* 



TIRES 



MOTOR 



SIZES IN 
INCHES I 



Location 



Front 



Solid... 
Solid... 

Solid... 
Solid... 

Solid... 
Solid... 
Solid.... 

Solid'.. 

Solid... 
Solid... 
Solid... 
Solid... 

Pneu.. . 
Solid . . . 
Solid... 

Solid... 
Solid... 
Solid... 

Pneu.. . 

Solid... 

Solid... 
Solid... 
Solid... 
Solid . . . 

Solid... 
Solid... 
Solid... 

Pneu. . . 

Solid... 
Solid... 

Solid . . . 

Solid . . . 
Solid . . . 

Solid... 

Pneu.. 

Solid... 

Solid... 

Solid . . . 
Solid... 



36l2 
34x3 

34x3) 
36x5 

34x3} 

34x4 

36x4 

32x2* 

34x4 
36x4 
36x5 
36xt 

28x3 
34x3 
34x3 

36x2) 
36x3 
36x4 

35x5 

34x4 

36x2 
36x2) 
36x3) 
36x5 

36x3) 
36x4 
36x5 

33x4 

36x3) 
36x3) 

36x3) 

36x4d 
36x5d 

37x4 

34x4 

34x3) 

34x4 

36x4 
36x4 



Solid... : 34x5 



Pneu. . . 
Solid... 
Solid . . . 

Solid . . . 
Solid . . . 

Pneu... 
Solid'. 

Solid... 
Solid... 

Solid . . . 
Solid... 

Pneu.. . 
Solid... 

Solid... 
Solid... 

Solid . . . 
Solid . . . 

I Solid... 
i Solid... 

Solid'.. 

Solid... 

Solid... 
Solid... 
Solid . . . 

Solid... 



32x3) 

37x3 

35x4 

36x4 
36x5 

30x3) 
34x3 )' 

34x3) 
I 36x4 

34x3 
34x3) 

36x4) 
36x3) 

35x4 

35x5 

34x2} 
36x3 

36x3) 
36x3) 

34x3" 

36x3} 

36x4 
30x6 
3ftx5d 



Rear 



36x2 
34x3} 

38x4 
36x6 

34x4 

34x5 
36x3)d 

34x2}* 

34x3)d 
36x4d 
36x5d 
36x6d 

28x3 
36x3) 
36x3) 

36x3 
36x4 
36x3)d 

35x5 

38x4d 

36x2 
36x3) 
36x5 
36x5d 

36x4 

36x3)d 

36x5d 

33x4 

36x4 
36x4 



Under hood . 
Under hood . 

Under hood . 
Under hood . 

Under hood. 
Under hood. 
Under hood . 

Under floor . 

Betw. seats. 
Bctw. seats . 
Bctw scats 
Bctw. scats . 

Under hood . 
Under seat.. 
Under floor. 

Under hood . 
Under hood. 
Under hood. 

Under hood. 

Under hood . 

I Under hood. 
: Under hood . 

Under hood . 

Under hood . 

| Under seat. . 
Under scat., 
j Underseat . . 

Under hood . 

Under hood . 
Under hood . 



40x4 Under hood . 



36x4d 
36x5d 



i Under floor. 
Under floor. 



37x4d Under hood. 

34x4} Under hood. 

36x5 Under hood. 

36x6 Under hood . 

36x3)d Underflow. 

36x4d Under floor . 

40x6d Under hood. 

32x3) Under hood. 

37x3} Under hood. 

39x4 Under hood. 



36x3d 
36x4d 

30x3) 
34x4* 

36x5 
38x6 

34x4 
34x5 



Under floor 
Under floor. 



Under body. 
Under hood. 



Under hood . 
Under hood. 



U tider hood . 
Under hood - 



36x4} Under hood. 
36x3)d Under hood. 



35x4 

35x5 

34x3 
36x3} 

36x5 
36x5 

35x3 }' 

36x3d 

36x4 
36x6 
3Sx5d 

36x5 



Under hood . . 
Under hood . . 

Under body.. 
Under hood.. 

Under hood . . 
Under hood.. 

Under hood . 

Under hood. 

Underseat... 
Under sent . . . 
Uuderseal... 

Under hood . 



CYLINDERS 



No. 



I S.AE. 

Bore | Stroke H.P. 
in . in 
In*. Int. 



Cylin- 
ders 
Cast 



3 75 

3 75 

4 12 

■ 5 00 

| 3 50 
I 4 12 
4 12 



5 00 
5 00 

5 25 

6 00 

5 00 
5 25 
5 25 



4 50 , 4 50 



4 12 

4 75 
4.75 . 

4 75 

2.50 

5 00 
3 75 

3 50 
3.75 

4 12 

3 75 

4 37 

4.12 
3 50 

3 75 

4 50 

3.75 

3 75 

4 12 



3.25 
3 25 



3.75 



5 25 
5 75 



5 25 
5 50 
5 50 
5 50 

4 00 

5 00 

4 50 

5 00 
5 25 
5 25 

5 00 

5 50 

4 00 

5 00 
5 25 
5 50 

5 25 
5 25 
5 50 

5 00 

4 25 
4 25 



6 00 
6 00 



3 75 5 00 

4 00 i 5 00 
4 25 5 00 



4.12 
4 12 



I 3 62 ! 
, 3 ,50 ' 
4 12 

j 4.25 ' 
j4.75 

2 75 
3.75 

4.12 
4 12 

, 3 50 

3 50 

! 4 37 

4 37 

i 4 12 
4 25 

j 

4 50 

3 75 



4 25 
4 75 

5.25 

3.75 



5 25 
5 25 

5 90 

4 00 

5 00 
5 50 

5 00 
5 50 

4 00 

5 25 

5 25 

5 25 

5 00 
5 00 

5 00 
5 00 

5 50 

5 50 

6 00 
5 00 



4 50 

5.25 

5.00 
5.50 
7.00 

5.50 



22 50 
22 50 



27 20 
40 00 



Block 

Block. 



Pairs. 
Pairs. . 



19 61 Block 

27 20 Block 

27 20 Block 

16 20 Sing.. 



27 20 
36 IS 
36 15 
36.15 

10.00 
20 00 
22 50 

19 61 

22 50 
27 20 



Block 
Pairs. . 
Pairs. . 
I Pairs. 

! Block. 

ISing.. 
; Pairs.. 

Block 
Block. 
Block. 



22 50 Pairs. 
30 65 i Pairs. . 



2-evcl . 
19 61 
22 50 
32 40 

22 50 
22 50 
27 20 



Sine. . 
Block. 
Block. 
Pain.. 

'Block. 
Block 
Pairs.. 



16 92 
16 92 



Block. 
Block 



44 20 Sine . 

53 00 Sing . 

| 

32 40 | Pairs.. 

22 50 Block 

25 60 Block. 

29 00 Pairs. 



27 20 Block 
27 20 Block. 



29 00 i Pairs. 



34 28 
19 61 

27 20 

29 00 
36 15 

12 OS 

22 50 

27.20 
27 50 

19 61 
19 61 

30 65 
30 65 

27.20 
29 00 

16 20 

22 50 

27 20 
27 20 

22 50 

27.20 

29 00 
36 15 
44.20 



Block 
Block 
Block 

Pairs. . 
I Paire. . 

Block 
Block 

J Block 
j Block 

Block 
Block 

] Pairs.. 
; Paire. . 

Block. 
I Block. 

Sinn . . 
Block. 

Block, 
j Block 

Block 

j Block 

I Pairs. . 
Pairs. . 
Paire. . 



Right 
Right. 

RAH. 

iOpp.. 

Right. 
Left. . 
Left. . 

Opp.. 

. Left . 
. Right 
. Right 
Right. 

. Right. 
Top. . 
Right 

Left . 
ILeft . 
JLeft.. 

Head 

Right 

2-cy . 
Right. 
Left . 

!Uft.. 

'Left. . 
.iLeft . 
Right. 



19.61 ; Block . I RAH. 



Left. 
Left. 



Block. ..Left. 



Opp.. 
Opp.. 

Left.. 

Right. 
Right. 
Opp.. 

Right 
Right 

'Head. 

Head 

. I Right. 
Right. 

'opp.. 
Opp . 

Right 
Left. 

iLeft.. 
| Left. . 

Right 
Right 

Head. 
Head. 

Right 
Right. 

Head. 
Right 

Left.. 
Left. . 

RAH 

Left.. 

Opp.. 
Opp.. 
Opp.. 



22.50 Block. 



COOLING 



IGNITION 



Valves 
Placed 



Water 

Circu- 
lation 



Radiator 
Type 



Type 


Make 


Spark 
Advance 







Cent Finned .... ,Sing Mea. 

Cent Finned .... ;Sing Mea . 



Gear .. 
Gear... 



Sq-t. 
Sq-t. 



iThermo. Finned. 
Thermo . . . Finned . 
Thermo. . . j Finned. 

Thermo. . . Finned. 



Cent. 
Cent. 
Cent. 
Cent. 



Thermo . . \ Finned . 

Cent Finned. 

Cent j Finned. 

Cent Finned. 

Cent Finned. 



Air . . 
Cent. 
Cent. 
Cent. 

Cent. 
Cent. 
Cent. 



Thermo 



Cent.. 
Cent.. 



Sq-t. 
Sq-t. 
Sq-t. 
Sq-t. 



Thermo . Cell. 
Thermo Cell. 
Thermo. . .IC'ell.. 



Cent. 



Finned . 
Finned . 
Finned. 

Z-Irt... 

Z-a-t... 
Z-a-t... 



Cent. 
Cent. 



Cent. 



Cent.... 
Cent... . 
Cent.... 

Thermo . 
Thermo. 



Cell. 
Cell. 

Cell.. 

Sq-t. 
Sq-t. 

Cell.. 



Cent. 



Finned. 
Finned. 
Finned . 

Finned - 
Finned ■ 

Cell... 



Thermo . 
Thermo . 
Cent .... 



Gear. 
Gear. 



Gear. 
Cent. 



Cent. 
Cent. 



Thermo . 
Thermo 



Cent.. 
Cent.. 



iCell. ... 
Cell... 
Cell.... 

. | Finned . 
. j Finned ■ 

. I Finned . 
. Cell... . 

. Finned . 
! Finned . 

I 

. I Finned. 
. , Finned . 



Cell... 
: Finned . 



Thermo. . 
, Thermo. . 



Cent. 
.Cent. 



Thermo 

. Cent.... 



Cent.... 
Cent... . 
Cent 



I Dual. 
; Dual. 

Sing . . 
Sing. . 
Sing.. 

Dual. 



Bosch. 
Bosch. 



F.isemann. 
Eisemann. 
Eisemann. 

Remy 



Sing Bosch.. 

Dual Bosch... 

Dual Bosch.. 

Dual Bosch... 



Sing. 
Sing 
Sing. 



Berling.. 

K.W.. . 
K.W.. 



iSing Bosch.. 

;Sing Boach... 

Sing Bosch... 



Dual. 

Dual. 

Sing... 
Sing. 
Sing.. 
Sing . 



Deleo. 
Remy.. 



Sing. 
Sing. 
Sing. 



Bosch.. 
Bosch.. 
Bosch.. 
Boach.. 

Bosch.. 
Bosch.. 
Bosch.. 



Hand 

Hand.. 

Hand.. 
Hand. 

Hand.. 
Hand . 
Hand.. 

Auto... 

Fixed. 
Fixed. 
Fixed. 
Fixed. 

Hand. 
Hand 
Hand. 

Fixed. 
Fixed 
Fixed 

Hand. 

Hand. 

Fixed. 
Fixed 
Fixed 
Fixed. 

Hand. 
Hand 
Hand 



Finned j Sing Eisemann . Fixed 



Bosch. 
[Bosch. 

Bosch . 

. Mea . 
. Mea 



Hand 
Hand. 

Hand. 

2-pt. . 
2-pt. . 

Hand. 



Sing .Bosch Fixed 

Sing I Bosch Fixed. 

Sing j Bosch Hand. 

Sing [ Eisemann.. I Auto.. 

Sing i Eisemann.. I Auto. 

Sing. 



Dual. 
Dual. 

Sing 

Dual. 
Dual. 

Dual. 



Bosch. 



Dual 

Sing 



Dual. 
Dual. 



ISing. 



Sing. 



Sing. 
Sing. 



Dual 



Cent Finned.. . 

Cent Finned.. . 



Z-i-t 

Finned . . . 

Cell 

Cell 

Finned.. . 

,*l-t 

Sq-t 

. Sq-t 

Sq-t 



Sing 
| Sing 

iDual. 
Dual. 

Sing.. 
Sing. 

Dual 
Dual 

ISing 

Si m 
Dual 



Right. . ICent Finned.. . Sir. 



1 Boach.. 


Fixed 


Briggs .... 

Eisemann.. 

Eisemann.. 


III 





Bosch.. 
Bosch.. 


Hand 
Hand 




Berling 

Bosch 


Fixed 

Fixed... 




Eisemann. . 
Eisemann.. 


Hand... 
Fixed 




Eisemann. . 


Fixed 




Eisemann. . 


Fixed 





Bosch... 
Bosch.. 


Hand 
Hand 


i Eisemann. . 

i Eisemann. . 


Auto 

Auto... 


... 
... 


Briggs . 
Bosch. . 


Hand 

Hand. 




Eisemann.. 
Eisemann. . 


Fixed 

Fixed 


... 


Remy.. . 


Hand 


Bosch... 


Hand 


Bosch.. 

Bosch.. 

Bosch 


Hand 
Hand 
Hand 


1 

Eisemann. 


Fiicl 



ABBREVIATIONS: General, *, with other option-; Opt, optimal. Price, -c, complete with body. Tires, Kind, Pneu. pneumatic: Sol-»t, soltd in front, steel in rear: PAs. pneumatic in front, solid in rear: I 
pneumatic in front, cmhion in rev: ('As. rtuAion in front, solid in rear. Tire Sixes, d. dual. Motor Location, Betw seats, iietieeen seats. Cylinder Cast, Sing, singl'l or indinduaily. Loeatkn of Valves. 
Opp. appmilt, or T-hmd (u|»; Tup (2-ryliiid<T motors only > l^head ci/linder laid horizontal xnth mixes up: R*h. at right and in head, Ij-head cylinder ; Ixth, at left and in healW^-hcad culinder: 2-eyc. tttv-rjnl 
motor, no valxes; Back. Ir-hiad motor placed transversely tcith taUrs at rear. Water Circulation. Cent, cmtriluqal pump: Gear, tjear pump: Thermo, thrrmo-suphon eiff^ion: Air, air-c<x>Ud. no 'fit* 
Radiator Type, Finned, linnet-tube: Cell, cellular o- ivmeiiromli; Sj-t. siiwire-tuhe or rlal-tulie: Z-z-t zig-:ag-tttbe or crimped Hat-tube. Ignition. Type. Sum. single; )v, u |,. double: Dual-d. dual-duuW. 
Make ol Magneto (or other Bparkins device), Split. Sjdildo'f; Conn. Connecticut; King, Kindlon: Wift, W estinahouse ; Day-I). Dniton-Dick: Atw-K. .Ilirater- Kent. Spark Adrance, Aut * °ST 
malic; 2-pt, two-point tiled, battery citcnit herd in retard, magneto in adrance. Governor Type, Cent, centrifugal: L-b. hose-ball: Sijet, suction: Hyd. hiidiaulic. Governor Drive, Motor./rom motor; D-oof* 
from driving shaft: F-wheel, from front wheel: (iearset. from gearset countershaft; Duplex, from both the motor and the driving shaft, by overrunning dutches. 
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cities of Motor Trucks Now Built by American Manufacturers 



MOTOR 



TRANSMISSION 



Sow 



Motor.. 
Motor.. 



in 
R.p.m. 



1.500 
1,500 



Truck 
in 



25 
23 



M.k. 



Scheb. 
Sctaeb. 



Soar... None 
So"* . . . None . 
(ml.. Motor . 



Motor. 
Motor.. 



('eat... . 
I'eat.... 
('rat... . 


Motor. 
Motor. 
Motor. 


TeH.... 


Motor 


Cent.... 


Motor. 


Scat... 
lot.... 
'em.... 


None 
Motor. 
Motor. 
Motor. 


Soet 

Ski.... 


Motor. 
Motor. 
Motor 



1.000 

800 ' 

1. 100 
1.000 
1,000 
1.200 



IS 



Motor. 



Cm.. 
Cm.. Motor.. 

Sort ... Motor. 



1,500 
1.200 
1.200 



S00 

750 
1.200 
1.200 
1.200 

1.000 
1,000 

i.ese 



l.JflO 
1.200 

1.100 

1.200 
1.000 

2.000 



18 
15 
15 

25 



15 

22 
18 
18 

IS 
14 

12 



15 
12 



Spl-press 
Spl-press 

Splash 
Splash. 



Ray Spl-press 

Ray Spl-press 

Ray Spl-press 



1« Strom. 
12 .Strom. 



Lubriea- 



Marvcl. 



15 IS.U 

14 S.U 

13 S.U 

12 S.U 



Mayer 

rvnen . 
Scheb . 



Splash 

Spl-press 
Spl-press 
Spl-press 
Spl-press 

Circ-spl 
Spl-press 
Spl-press . 



Scheb.... Hrc-spl 
Scheb. . firc-spl 
Scheb. Circ-spl 



Marvel... Circ-spl 

Strom . . . rirc-spl . 

Holley ... Fuel-ioj 

Holley. Spl-press 

Holley , . Spl-press 

Holley . Spl-press 

Scheb . . . Spl-press 
Scheb . . Spl-press . 
Scheb Spl-press . 

Circ-spl . 

Circ-spl , . 
. IStrom Circ-spl. . 

US Strom Circ-spl.. 



Holley 
Strom . . 



'Strom. 
Strom . 



i 

cm.... 
cm.. . 


Motor. 
Motor. 
Motor 


1.050 
1,050 
1.050 


20 
It 
12 


Strom . . 
Strom . . . 


cm.... 




1.500 
1.500 

850 




[ml 


Cm.... 


Motor! 


IBiaal 


Cat.... 


Motor.. 


10 


Daimler . 


Sox... 
Son... 
Soot... 


Soar 

None . 
Now 


1.400 
1.200 
1.100 


23 
20 
15 


Strom . . . 








16 
12 

30 
25 


Opt... . 








Opt 


Scat... 
Sot.... 


None 
None 


"ivooo 


Zephyr.. 

R«y 


cm.... 
cm.... 


Motor. 
Motor. 


888 
750 


14 

12 


Strom... 


cm..., 
cm.... 


Motor. 
Motor. 


1.317 
1.317 


18 
18 




Sett.... 

on*.... 




1.375 
»46 


25 
15 


Strom... 
Strom... 


cm.... 
Cm.... 




1.400 
1.400 


12 
12 


Scheb. 
Scheb 


SOU... 




1.000 


20 
18 

15 
15 


Scheb. 


cm.... 
Cm.... 


Motor 
Motor. 


1.120 
1.190 


Strom... 
Strom. . . 


Cm... 




1.100 


20 


Marvel. . . 


Cm.... 


Motor 


1.200 


15 




Cm.... 

'"•at.... 
Ceil.... 


Motor . . 
Motor.. 
Motor.. 


1,000 
1.000 
1.000 


14 
14 
10 


Strom... . 
Strom... 


Nee*.., 


None 






Holley . 






A 





C'irc-epl. 
Tirc-spl 

Circ-epl . 



Circ-spl . 

Spl-press 
Spl-press 

Spl-press 

Splash 
Splash 
Splash 

Oirc-spl 
Circ-spl 

Circ-spl 
Circ-spl 

Spl-press 
Spl-press 

Spl-preas 
Circ-spl 

Circ-spl 
''irc-ipl 

Circ-spl 
Circ-spl 

Splash . . 
Circ-spl. . 

Cire-«pl . 
Circ-spl 

Circ-apl. . 

Spl-press . 

Spl-press 
Spl-press . 
Spl-press . 

Circ-spl . . 



Wet-d. Selec... Unil-m... 

Wet-d. . 'Selec. ...lUnit-m... 

Wet-d. .Selec... Unit-m... 

Wet-d. Selec... Unit-m... 

Cone. . I Selec... Unit-j... 

Cone. . Selec — Unit-j ... 

Cone.. Selec... Amid 



Type 



GEARSET 



Type 



Location 



Speeds 



None Fric. 

Cone. I Ind-c 

Cone. Ind-c 

Cone. Ind-c 

Cone.. . Ind-c 



None . 
Wet-d. 
Wet-d. 



Trie. . 
Plan 
Selec. 



Cone. Selec. 
Cone. Selec . 
Cone. Selec . 



Cone. 

Dry-p. 

I Wet-d. 
'Dry-p. 

Dry-p. 

Dry-p. 

I Cone. . 
Cone. . 
Cone. . 

Cone. . 

Cone.. 
Cone. 

Wet-d. 

None 
None... 

Cone.. 

Cone. 
Cone.. 
Cone.. 

Cone.. . 
Cone. ... 

R-cone 

Cone. . 
Dry-d... 
Cone — 

Wet-d. 
Wet-d. 

Cone. 
Dry-d... 

Cone. 
Cone. 



. Selec. 
• Selec. 
Plan 

. Selec 



Selec 
Selec.. 

Selec.. 



Unit-j.. 
Unit-j.. 
Unit-j . . 

Unit-j . . 
Unit-j.. 
Unit-j . . 

Unit-l 

Unit-j . . 

Amid 
Unit-m 
Unit-m. 
Unit-m . 

Unit-j.. 
1 Unit-j . . 
Unit-j . . 



Selec. 
Selec. 



Selec. 



Elec 
Elec 



L"nit-m... 



Unit-j... 

Unit-m . . . 
I nit-m . . 



Selec. 
Selec. 



Selec... Amid 

Selec... Amid 

Selec . . . Amid 

Selec . . . Amid . 



Amid 
Amid 



Dry-d... Selec... 
Dry-d... Selec... 

Dry-d... Selec... 
Dry-d... Selec... 



Wet-d. 
Wet-d. 

None . . 
Cone. . . 

Cone. 
Cone. 

Cone. . 

Cone. . 

Wet-d. 
Wet-d. 
Wet-d. 

Cone. 



Selec... 
Selec... 

Fric. . 
Selec .. . 

Selec... 
.Selec... 

Selec. . . 

Selec . . . 

Seleo... 
Selec... 
Selec... 

Prog.. 



Unit-a 
l'nit-m. 
Unit-j . . 



Selec... Amid 



Selec... 
Selec... 
Selec... 

Selec... 
Selec... 

Selec... 
Selec... 

Selec... 
Selec... 



Unit-j... 
Unit-j... 

Unit-i. . 
Unit-m . . 



Unit-j. 
Unit-j. 



Unit-m . . 
Unit-m.. 



Unit-m . 
Unit-m . 



Unit-m.. 
Unit-m.. 



Amid . 
Unit-m.. 



Unit-j . 
Amid 



Amid. . . . 

Unit-j . . . 

Amid . . . 
Amid. . . 
Amid. . . 



Unit-m... 



3 
3 

3 
3 

3 
3 

3 
3 

3 
3 

Any 

3 

3 
3 

3 

3 

3 
3 
3 



Total 
Gear- 
Ralio 

in 
High 



Final 
Drire 



6 -1 
6 -1 



Dbl-rcd 
Dbl-red.. 

Int-gear. 
Int-gear. 



Taken 
By 



T-arm. . 
T-arm.. 

Springs. 



3 6)-l Dblchn. 

3 7J-1 Dblchn 

3 71-1 Top worm.. Springs. 



Unit-j... Any 



Amid 
Amid . 
Amid 
Amid 



3 
3 
3 
3 

Any 

2 
3 

3 
3 
3 



6 -1 

SP. 

in 



511 

7S-1 

61-1 
8J-1 

4 -1 
61-1 



8 -1 
8 -1 

4 -1 

6 -1 

8 -1 
8J-1 

7 -1 



» -1 
121-1 

8 -1 



6 -1 


Dblchn 




7M 

91-1 
12 -1 


Top worm 
Top worm 
Top wurm 
Top worm 

Dbl chn 


Sub-f. . 
Sub-f 

Sub-f . 










Dblchn 




7 -I 


Dbl chn 




81-1 
81-1 

6 -1 


Dblchn 




Dblchn 




Bevel 


T-arm.. 


11 ■ 1 


Dbl chn 




7 J .-1 

«H 

71-1 
5J-1 


Dbl chn 
Top worm . 
Top worm- 
Top worm.. 


Springs. 
Springs.. 
Springs. 


»H 

9 -1 


Dblchn 
Dblchn 




9H 


Dblchn 





6 -1 


Bevel 


Tor-t. . . 








0V1 


Dblchn. 




25. J 


BeveW.. 

BeveW... . 

Dblchn. . 


Springs. 
Springs. 




Top wonn 
Top worm 
l op worm 


Springs. 
Springs. 
Springs 



Dblchn 
Dblchn 

In (.-gear. 

Bevel 
Dul chn 
Did chn 

Dbl chn 
Dblchn 



T-arm. 

Tor-t . 



Int-gear. 

Dblchn 
Dblchn 

Int-gear . 
Int-jc-ar. 



Bevel 
Dblchn 



Springs. 



Springs. 
Springs. 

T-ann. 



Int-gear-4.. Springe 



lut-gear-4. 

Bevel 
Doub-r... 

Dblchn 
Top worm 

Doub-r. . 

Dblchn 

BeveW. . 
BeveW.. 
BeveW.. 



Springs 

T-arm. 

r-arru.. 



Springs. 
T-arm . 



T-arm.. 
T-arm.. 
T-ann.. 



Int-gear . Springs. 



SPRINGS 



Front 



l-Ell.. 
I-EII.. 

l-EU.. 

HSU.. 



Rear 



Ellip.. 
Ellip.. 

I-EII.. . 
j-EU.. 



l-Ell.. l-Ell. 

l-Ell.. Plat 

Isa.. 1-eii. 

i-EU.. Fillip. 



CONTROL 



Level 



l-Ell.. 
j-Ell . . 
l-Ell.. 
l-Ell.. 

•Ell.. 
■Ell.. 
-Ell.. 

Ellip.. 
Ell.. 

ni 

l-EU.. . 

l-Ell.. 

Ellip.. 
l-Ell.. 
l-Ell.. 
l-Ell.. 

Ellip.. 
Ellip.. 
Ellip.. 

l-Ell.. 

J-Ell. . 
j-Ell.. 

l-EU.. 

-Ell.. 
-Ell.. 

l-Ell.. 



l-EU.. 
l-Ell.. 
! I-EII.. 
l-Ell.. 

l-EU. . 
l-Ell.. 
l-Ell.. 

I- Hip.. 
Plat . 
Plat. . . 



ElUp.. 

1-EH.. 

l-Ell. . 
l-EU.. 
l-Ell.. 
l-EU.. 

Ellip.. 

Plat. 

Plat.. 

l-EU.. 

l-EU.. 
l-Ell.. 

l-EU.. 

l-EU.. 
l-EU.. 

1-EH.. 



Left 

Lett.. 

Left. 
Left . 

Left 
Left 
Left 

Left 

Right 
Right 
Right 
Right 

Left. 
Right 
Right 

Left 
Left 
Left 

Left.. 



Cent.. 
Cent.. 



Cent.. 
Cent.. 

Cent.. 
Cent.. 
Cent.. 

St-eol 

t Right 
Right 
Right 
Right. 

Left. 



Pro- 
pulsion 
Taken 

By 



R-r 
R-r. 



Cent. 
Cent. 
Cent. 

Cent. 



R-r 
R-r 

Springs 

R-r 

R-r. 
R-r. 
R-r. 

.,R-r... 

.R-r... 
R-r 

■r- 

R-r 
R-r 

R-r . . 



A 
B 



Beck 



Bciftecner 
Bt-ut-mer 



c 

A 
D 



Blair 
Blair 
Blair 
Blair 



C-l 
D-l 
E-l 

F 



Brasio Packet 
Brasio. Twin City 
Br., si. ... Twin City 



Right Right 



l-EU.. l-EU.. 
l-Ell.. I-EII.. 
l-Ell.. J-Ell.. 



l-Ell. 
I-EII. 

1-EU. 



I-EII 
I-EII 



j-EU.. 
1-EH.. 

l-Ell.. 
i-Ell.. 



Ell.. 

l-Ell.. 
l-EU.. 

HSU.. 

j-EII.. 

l-Ell.. 
I-KII.. 

l-EU.. 
l-Ell.. 

l-Ell.. 
l-EU.. 

I-EII.. . 

Comb. 

I-EII.. 
l-Ell.. 
I-EII.. 



1-EH. 

l-Ell.. 

I-EII.. 

Plat 
Plat 

T-Ell 
l-Ell.. 



-Ell. 



Left 
Left... 
Right 
Right 

Right 
Right 
Right 

iLeff.. 

Right 
Right 

Left... 

Right 
Right 

Right 

Left... 
Left . 
Left 

Right 
Right 



Cent.. 
Cent.. 
Cent.. 
Cent.. 

Right 
Right 
Right 

Cent.. 

Righl 
Right 

Cent.. 

Cent.. 
Cent.. 



T-arm. 

.]&*.., 

.R-r.... 
Spnngs 
Spnngs. 

j Springs. 

.a*.... 

.R-r.... 
R-r .... 



'R-r 
R-r. 



Brockway 
Brockway 
Brockway 



C4 

Tractor 

.s 

T 
R 

O 



R-r 



R-r 

|R-r 



Bulley 

I 

Chatc 

i Chase 
Chase 
Chase . 

Coleman D 

Coleman G 

Coleman H 

Commerce S 

Continental F 

Continental . . G 

Carbill F 



Couple-Gear 
Couple-Gear 

Crawford 



Cent .... Srjringa. 
Cent.'.' 



Right 
Right 



Springs. 



R-r 
R-r 



HC 
AC 



Crown, 
Crown. 
Crown. 

Curtis 
Curtis 



Right .Right 



l-Ell. . 
1-EH.. 

Plat 

l-Ell.. 

J-Ell . . 
I-EII.. 

Plat 
1-EH.. 

1-EH.. 
l-Ell.. 

l-Ell.. 

Comb.. 

Plat . 
Plat 

Plat.... 

l-EU.. Jl-EU... 



Left 
Left 
Left 

Left . 
Left 

Left 
Right 

Left 
Left 

Left 
Left 

Left 
Left 

Left 
Left 

Left 
Left 

Left 
l*ft 

Left. . 

Left. . 

Right 
Right 
Righl 

fthht 



Daimler, Amur. .FV 



Cent.. 
Cent.. 
Cent.. 

Cent.. 
Cent.. 

Cent.. 
Cent.. 

Cent.. 
Cent.. 

Cent.. 
Cent.. 

Cent.. 
Cent.. 

Cent . . 

Cent.. 

Cent.. 

Cent.. 

Cent.. 
Cent.. 

Cent.. 

Cent.. 

Right 
Right 
Right 

"rat.. 



Tor-t. . 
R-r 
R-r. . . 



R-r 
R-r. 



R-r 

Springs 

Rf .. 
R-r... 



Springa. 
Spnngs 

Springs 
R-r 



Spring! 

Springs. 
Spnngs. 



H-r 

R-r. 



T-arm. . 

R-r . 

Springs. 
Spnngs. 
Spnngs. 

springs 



Darl 
Dul 
Dart 



B 

.c 



Daylon 



Dekalb 



Donb, 
Dorris 



VI 

,...c 

Dl 

.01 



.A 
B 



Far,. 
Fargo 



IA4 
IA4 



.C 
D 

E 
F 



Flint 



GH 
GW-HW 



.C 
1A 



Four Whee. Drive. G 
Four Wheel Orire B 
Four Wheel Dries . M 

Fremonl-Mais 0 



CuWet. Mak 

' <*]*+m, . 

\"**imt or iarolrd cory 
Inc./rlecuai; Hyd, " ' 
j^r«4; Dout-r. 




»•». Scheb, SehMer; Ray, Rayfidd; Excel, BiuUior; King, A'inortoi; B-Z, Brme-Ztpkir . Lubrication, Splash, noa-circafaling or ample iptasA; Circ-apl, cirratafiae. 
Fuel-inj,/ueiin>e-lii)n, ail mired tcilk/vel. ■ I'rrMiire. pre»rurc/sed, no inlmA. dutch Type, Dry-p, dry plat,; Dry-<1, try mMpU dial. 'Wet-d, ircl dut at disi-ta-oiJ. R-cone, 
Ein-s. erpdnding thru; Cont-b, nrdractiny band. Gearset Type, " 
Elee, eurtrir. Geariel Location, ' 



hiding flew; Selec. safattiar Widiaj gear; Plan, ptajulani; Ind-c. conttant-m.tK indiridual^dutch; 
Amid, omiiiiAini. Unit-m. unil inlA motor; Unit-j. anil mil* ivUKatl: Unil-i, unit iritA axle; Unit* wit aVi'aaaaa/1. Final Driee, Bevel 
and «pur; Int-g, into nal year; Top worm, urn m year rnilA irorm on lop; Dbl chn. djuWe cHin; Siai chn. ainflle cAuia; -f. la fiant vaeaU; -4, lo alt four vAeefs. Dririaa 
lube; Sub-f, euo-Vramr. Springs, Ellip, eUiplic; J-Ell. halt^ttipik: 1-EH. quarter-Mivtic; l-Ell. IA.ee-,i«vtere^;plu-; Plat, plat/arm; T-ell. /roniarrai 
and Miotic an daxMr frame.. Sleerine, Cent, center. Levera, Cent, canler; C4r, oeaia»i/l center, brake riykt; C41 geuaAi/l center brake left; 
R-r rodiui rods ,T-arm .loroue orm; I'or-l, (arrion (id*; Sub-f. eub-frame. 
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Tabulated Specifications of 37T Different Models and Capa 



GabriaL . 
GaW. . 



Garford L 

Carfare*. J 

Garterd. K 

Garford. D 

Garford F 



GASchechL . 
GASebacht, . 



Gram. . 



1,000 
1,500 
3.000 

4,000 
6,000 
8.000 
10.000 
12.000 

4,000 
6,000 

1,500 

1,500 
2,500 
4.000 
7,000 
10.000 

3,000 
4,000 
7.000 
10.000 

3.000 
6,000 

2.000 
3.000 
4.000 
6,000 . 
10,000 

goo 



I. H.C M 1,000 



CMC . 
GMC , 
CMC . 
GMC. . 
GMC . 



IS 

VC 
SC 
HU 
KU 



Grimm. . 



...H 

2 

...J) 



Hartq. F 

Hanoy H 



Horner. 

Hum. 
Horner. 
Horner. 
Hamar. 



HT 



La*a 
Capac- 
ity in 



imtmrf. 
Jeffery. 
Jenery. 



.1515 
.3015 
.4015 



B 



Kelly. 
Kelly. 
KaUy. 
Kelly. 

Kins. 



K-J0 
.K-3S 
K-40 
K-50 



.3) 



Kiualkar. 1500 

Kiualkar. 1 

Kiualkar. 1] 

Kiualkw. 2) 

Kiualkar' 3} 

Kiualkar. 6 



Kiaibar. , 



Klaibar. 
Kiaibar. 



Knox Tractor 31 

Knex Tractor 32 



Kaahlar. 



Krebs. . 
Kreba. . 



LeFrance. . 



Lambert. . 
Lambert. . 
LambarL . 
LambarL . 

Lange. . . . 
Lang a. . . . 

Lewis. . . . 
Lewis. . . . 
Lewis. ... 



.21 
31 
51 



Prica 
ai 



1,500 
3.000 

3.000 
6,000 
10,000 

1,500 
3.000 
4.000 

3.000 

2,000 
4.000 
7,000 
10,000 

7,000 

1,500 
2,000 
3,000 
5,000 
7,000 
12.000 

3.000 
5,000 
7,000 
10,000 

12,000 
20,000 

2,000 

1,000 

2,000 
4,000 

10,000 

800 
1,500 
2,000 
3,000 
4,000 

3,000 
5,000 

5,000 i 
6,000 j 
10,000 I 



1,900 
2,200 

2,250 
3,000 

2.900 
3.250 
4,400 



1.200 
1,600 
2,300 

3,000 
3,500 
3,850 
4,500 
4,850 

2,800 
3,200 

700 

1.090 
1.500 
1,900 
2,500 
3,000 

2,600 
3,600 
4,600 
5,350 

1,800 
3,000 

2,000 
2,250 
2.650 
3.200 
4.200 

850 



1.285 
1,850 

1,800 
2,500 
3,200 

1,300 
1,650 
2,750 

1,590 

2,000 
2,750 
3.400 
4,250 

3,200 

1,500 
1,850 
2,100 
2,750 
3,350 
4,350 

2,000 
2,750 
3,300 
4,000 

3,250 
3,750 

725 

850 

I 

1,900 ! 
2.350 



900 
1,125 



TIRES 



MOTOR 



WhaaU 
bua 

in 
Inches 


Kind 


SIZES IN 
INCHES 




CYLINDERS 


S.A.E. 
H.P. 

r-=-= 


deri 
Cast 




Varna 
Placed 


No. 


B«r« 

ID 

las. 


Stroke 
in 
Int. 


Frenl 


Rear 


112 


Pneu.. 


32x4 


32x4 


Under hood . . 




3 50 


5.00 


19.61 


Block... 


RAH. . . 


126 




34x41 


34x4} 


Under hood . . 




3.75 


5.25 


22 50 


Block. . . 


L4H 


144 


Pneu.. . 


36l5 


36x5d 


Under hood . . 




4.12 


5.25 


27.20 


Block. . . 


L4H 


128* 


Solid.... 


36x5 


40x3}d 


Betw. Bests. . 




4 .25 


5.25 


36.15 


Block. 


Left. . . . 


128* 


Solid 


36x5 


40x4d 


Bet w. seats. . 




4 25 


5.25 


36 15 


Block. 


Left 


128* 


Solid...' 


36x5 


40r5H 


Betw. seats. . 




4 25 


5.25 


36.15 


Block.. 


Left... 


128' 


Solid.... 


36x6 


40x6.4 


Betw. seats. . 




4 25 


5.25 


29.00 


Block . 


Left. . . . 


128* 


Solid 


36x6 


40x7d 


Betw. seats . . 




4.25 


5.25 


29.00 


Block . . 


Left.... 


138 


Solid . . . 


38x3} 


40x3}d 


Under hood . . 




4.25 


5 50 


29 00 


Block. 


RAH... 


150 


Solid 


38x4 


40x4d 


Under hood . 


4 1 4.25 


5.50 


29.00 


Block. 


RAH. . . 


96 


Solid... 


34x2 


36x2} 


Under hood . 




5.12 


4.50 


21.10 


Sing 


::' 


122 


Pneu.. . 


35x5 


35x5 


Under hood . - 




3 50 


5.00 


19.61 


Block. . . 


Right . . . 


126 


Solid... 


34x:i 


36x5 


Under hood . 




3.50 


5 25 


19.61 


Block. . . 


Right. . . 


143 


Solid... 


34x4 


36x3jd Under hood. 




4.00 


6 00 


25 60 


Block. . . 


Right. . . 


158 


Solid 


36x5 


42x5d Under hood. 


4 5 00 


5.00 


40 00 


Pain.. 


Left. . . 


158 


Solid!": 


36x6 


42x6d 


Under hood.. 




5 00 


5.00 


40 00 


Pain.... 


Left... 


129 


Solid . . . 


34x3} 


38x5 


Betw. seats . . 




3.75 


5.25 


22.50 


Block... 


Left 


128 


Solid. 


36x4 


36x3}d 


Betw. seats. . 




4.50 


5.50 


32.40 


Pairs.. 


Left... 


140 


Solid.... 


36x5 


36x5d 


Betw. seats . . 




4.50 


5.50 


32.40 


Pairs... 


Left. . . . 


140 


Solid.... 


36x5 


40x6d 


Betw. seats. . 




4 50 


5.50 


32.40 


Pain 


Left .... 


130 


Solid... 


34x3} 


38x5 


Under hood ■ . 




3.75 


5 50 


22 50 


Block. 


Right. . . 


168 


Solid.... 


36x5 


40x5d 


Under hood.. 




4.25 


5 50 


29.00 


Block... 


Left. . . . 


145 


Solid.... 


34x3} 


34x4 


Under hood.. 




4.12 


5.25 


27.20 


Block... 


Left... 


145 


Solid.... 


36x4 


36x5 


Under hood . . 




4.12 


5.25 


27.20 


Block. . . 


Left 


145 


Solid... 


36x4 


36x3)d Under hood.. 




4.12 


5.25 


27.20 


Block... 


Left 


145 


Solid... 


36x5 


40x4d 


Under hood.. 




4.50 


5 50 


32.40 


Pain 


Left.... 


156 


Solid . . . 


38x6 


42x6d 


Under hood.. 




5.25 


5 75 


44 20 


Pairs. . . . 


Opp 


106 


Pneu — 


33x4 


33x4 


Under hood.. 




3.25 


5.50 


16.92 


Block... 


Left .... 


90 


Solid.... 


42x2 


42x2 


Under seat... 




4.50 


5.00 


16.20 


Sing 


Head. . . 


112* 


Solid 


36x3 


36x3 


Under hood . . 




3.50 


5.00 


19 61 


Block. 


Right. . . 


122* 


Solid 


36x3} 


36x5 


Under hood . . 4 


3.75* 


5.25 


22 50 


Block. 


Left. ... 


135 


Solid 


36x3} 


36x5 


Under hood.. 




3.75 


5.25 


22 50 


Block... 


Left 


144 


solid!;;: 


36x4 


36x3 (d 


Under hood . . 




4.25 


5.25 


29 00 


Sing 


Left. . . . 


165 


Solid.... 


36x5 


40x4d 


Under hood.. 




4.75 


6.00 


36.15 


Sing 


Left. . . . 


118 


Pneu 


34x4} 


34x4} 


Under hood.. 4 


3 75 


5.25 


22 50 


Block. 


Right. . . 


130 


Solid".'." 


34x3} 


34x5 


Under hood . . 




3.75 


5.25 


22.50 


Block... 


Right... 


124 


Solid.... 


36x5 


36x5 


Under hood . 




3.75 


5.25 


22.50 


Block... 


Right... 


126 


Solid .... 


37x3} 


37x5 


Under hood . . 




3.75 


5.50 


22.50 


Block... 


Right... 


120* 


Solid.... 


36x3} 


36x4 


Under hood . . 




3.75 


5.25 


22.50 


Block. . . 


Right. . . 


144* 


Solid.... 


36x4 


36x4d 


Under hood . . 




3.75 


5.25 


22.50 


Block... 


Right... 


150* 


Solid.... 


38x5 


38x5d 


Under hood . . 




4.50 


6.50 


32.40 


Pairs — 


Opp 


ISO* 


Solid.... 


38x6 


40x6d 


Under hood.. | 4 


4.50 


6.50 


32.40 


Pairs.... 


Opp. . . 


120 


Solid ... 


36x5 


36x5d 


Under floor. . 




4.50 


5.50 


32.40 


Pairs. . . . 


Left. . . . 


125 


Pneu — 


35x4} 


35x4) 


Under hood . . 




4.25 


5.25 


29.00 


Pairs 


Left. . . . 


140 


Pneu — 


37x5 


37x5 


Under hood.. 




4.50 


5.25 


32.40 


Pairs.... 


Left. . . . 


132* 


Solid.... 


34x3} 


38x5 


Under hood.. 4 


4.25 


5.25 


29.00 


Pairs — 


Left. . . . 


144* 


Solid . . . 


36x4 


38x4d 


Under hood.. 4 


4.50 


5.25 


32 40 


Pairs 


Left.... 


162 


solid . ; ;; 


36x5 


40x5d 


Under hood.. ' 4 


4 87 


5 00 


38.25 


Pairs.... 


Left. . . . 


168 


Solid 


36x6 


40x6d 


Under hood.. 




4.87 


5 00 


38.25 


Pairs 


Left 


140* 


Solid... 


36x3} 


36x5d 


Under hood . . 




4.12 


5.25 


27.20 


Block. . . 


Left. . . . 


150* 


Solid.... 


36x4 


36x4d 


Under hood.. 4 


4.12 


5.25 


27.20 


Block. . . 


Left 


160* 


Solid... 


36x4} 


36x5d 


Under hood.. 4 


4.50 


5.50 


32 40 


Pairs.. . . 


Left 


170 


Solid...: 


36x5 


40x6d 


Under hood . 4 


5.00 


5.75 


40.00 


Pairs... 


Opp... 


139 


Solid ... 


34x5 


36x5d 


Under hood . 4 


5 00 


5 50 


40.00 


Sing 


Head... 


140 


Solid 


34x5 


38x6d 


Under hood . 4 


5.00 


5 50 


40 00 


Sing. . . . 


Head. . . 


90 


Solid ... 


36x2} 


36x2) 


Under body . . 2 


5.25 


4.00 


22.10 


Sing 


Top. . . . 


110 


Pneu. . . . 


32x3} 


34x4 


Under hood . 




3.50 


4.00 


19.61 


Pairs.... 


Right... 


118 


Solid.... 


34x3} 


34x4 


Under hood . 




3.75 


5.25 


22 50 


Block... 


Left 


144* 


Solid.... 


36x4 


36x6 


Under hood . . 4 

1 


4.12 


5.25 


27.20 


Block. . . 


Lett.... 


140 


Solid... 


36x5 


38xOJ 


Under hood. 4 


5.50 


6.00 


48.48 


Pairs.... 


Opp... 


106 


Pneu. ... 


30x3} 


31x4 


Under hood. 4 


3.75 


4.50 


22.50 


Pairs.. . . 


Right. . . 


114 


Pneu.*.. 


33x4* 


33x4}* 


Under hood . . 4 


3.75 


4.50 


22.50 


Pairs.. . . 


Right... 


120 


Solid... 


36x3 


36xj} 


Under hood . . 4 


4.06 


4.50 


26.27 


Block. . . 


Left.... 


120 


Solid ... 


36x4} 


36x4 


Under hood . . 




4 50 


5.00 


32.40 


Pairs. . . . 


Left.... 


120 


Solid. . . 


36x4 


36x5 


Under hood. 




4.50 


5.00 


32.40 


Pairs — 


Left... 


125 


Solid.... 


36x3} 


38x4 


Under hood . . 




3.75 


5.25 


22.50 


Block... 


Left.... 


136 


Solid... 


36x4 


3Sx6 


Under hood . . 




4.12 


5.25 


27.20 


Block... 


Left. . . . 


144 


Solid.... 


34x3) 


36x3 }d 


Under hood* . 




4.25 


5 00 


29.00 


Pairs.. . . 


Opp.... 


144 


Solid.... 


34x4 


36x5d 


Under hood* . 




4.25 


5 00 


29.00 


Pairs.... 


Opp. . . . 


144* 


Solid.... 


36x6 


38x6d 


Under floor. . 




4.75 


5.50 


36 15 


Pairs. . . 


Opp. . . 



COOLING 



Water 
Cvcn- 



Cent. 
Cent. 
Cent. 

Cent. 
Cent. 
Cent. 
Cent. 
Cent. 

Cent. 
Cent. 

Gear. 



Cent... 
Cent... 
Cent... 
Cent.. 
Cent... 



Cent.. 
Cent.. 
Cent., 
Cent.. 

Cent.. 
Cent. 

Gear.. 
Gear.. 
Gear. 

Cent.. 
Gear. 



Thermo. 

Cent.... 



Thermo. . 
Cent 



Cent. 
Cent. 
Cent. 



Cent. 
Cent. 
Cent. 

Cent. 



Cent.. 
Cent.. 
Cent.. 
Cent.. 

Cent.. 

Cent.. 
Cent.. 
Cent.. 
Cent.. 
Cent.. 
Cent.. 

Cent.. 
Cent.. 
Cent.. 
Cent- 
Cent.. 
Cent.. 



Thermo. 

Cent.... 



Cent. 
Cent. 



Cent. 



Cent 

Cent 

Cent 

Cent 

Cent 



Radiatar 
Type 



IGNITION 



Type 



Z-s-t.. 
Z-s-t.. 
Z-s-t.. 



Sq-t. 
• |Sq-t. 
. Sq-t. 

Sq-t. 
.jSq-t. 

Cell.. 
Cell.. 



. Sing. . 
Sing. . 
Sing. . 

Dual. 
Dual. 
Dual. 
Dual. 
Dual. 

. Sing. . 
Sing.. 



Make 



Bosch Fixed 

Bosch Hand 

Bosch i Hand 



Spark 



"I 

Finned Sing. 



Bosch*. 
Bosch*. 
Bosch*. 
Bosch*. 
Bosch*. 



Hud 
Hand 

:Hand 
.Hand. 

'Hand. 

J Hand 
..Hand. 



Opt. 



Finned.. 
Finned . . 
Finned.. 
Finned . . 
Finned.. 



Fixed 



. Sing ■ Eisemann. . , Hand . 

Sing Bosch Hand 

. Sing Bosch Hand. 

Double... Mea Hand. 

Double.... Mea iHand. 



Sq-t.. 
Sq-t. . 
Sq-t.. 
Sq-t. . 

Z-s-t. 
Z-s-t. 



Finned. 
Finned . 
Finned. 
Finned . 
Finned. 

Cell.... 

Finned . 

Z-s-t... 
Z-s-t... 



Sing. . 
Sing. . 
Sing. . 
Sing.. 

Sing.. 
Sing.. 

Dual. 
Dual. 
Dual . 
Dual. 
Dual. 

■ Sing-. 
Dual.. 



Me 



Finned. 
Finned. 
Finned. 



Sq-t.. 
Sq-t.. 
Z-s-t. 



Sing 

.Sing 



.Dual. 
Dual. 
Dual. 



Hand 



Thermo. . . 
Thermo. . . 

Cent 

Cent 

Cent 



Z-s-t. 

Cell... 
Cell... 
Cell... 
Cell... 

Z-s-t. 

Sq-t.. 
Sq-t.. 
Sq-t. . 
Sq-t.. 
Sq-t.. 
Sq-t. . 

Z-s-t. 
Z-s-t. 
Z-s-t. 
Z-s-t. 

Cell... 
Cell... 



Dual.. 
Dual.. 
Dual.. 

Sing. . 

jsing.. 
Sing.. 
Sing.. 
Sing.. 

Dual.. 



Mea 


Hand 


Mea 


Hand .. 


Mea 


Hand 




Eisemann. . 


Auto. . 


Botch... 


Hand 


Bosch.. 


Hand 




Hand 


Bosch.. 


Hand ... 


Bosch.. . 


Hand 


Bosch 


Hand 


Heinxe . . 


Hand 


Mea 


Hand 


Mea ... 


Hand 


Bosch . 


Hand 


Bosch 


Hand 


Bosch . 


Hand.. . 




Hand 




Hand 


Boson.. 


Hand 


Bosch 


Hand 



I EiBemann. . 

Eisemann.. 

Eisemann. . 
jF.iarmann.. 

Bosch 



Auto. 
Auto. 
Auto. 
Auto. 

2-pt. . 



Dual Bosch Hand. 

Dual i Bosch Hand. 

Dual Bosch Hand. 

Dual Bosch.. Hand. 

Dual Bosch 'Hand. 

Dual iBosch Hand. 



Dual. 
Dual. 
Dual. 
Dual. 



Finned. 
Finned.. 



Finned — [Sing. . . 
Finned — Sing. . . 



Dual-d.. 
Dual-d.. 



Sing. 
Sing. 



Bosch* 
Bosch* 
Boech* 
Bosch* 

Boech. 
Bosch. 



Eis emann 



Cell.. 



Cell.. 
Cell.. 
Cell- 
Cell.. 
Cell- 



Dual. 



Sing. .. . 
Sing. . .. 
Dual.... 
Dual.... 
Dual.... 



Sq-t Double... 

Sq-t Double... 



Sq-t Dual. 

Sq-t Dual. 

Sq-t 'Dual. 



Boech.. 
Beech.. 

Bosch.. 

Bosch.. 
Bosch.. 
Briggs. 
Briggs. 
Briggs. 

Conn. . 
Conn. . 



Bosch. 
Bosch. 
Bosch. 



Hand* 
Hand- 
Hand* 
Hand* 

Hand. 
Hand. 

Fixed. 

Fixed. 

Auto.. 
Auto.. 

Fixed. 

Fixed. 
Fixed. 
Hand. 
Hand. 
Hand. 

Hand 
Hand 

Hud. 
Hand. 
Hand. 



ABBREVIATIONS: General, *, uritk ether options: Opt, optional. Price, -c, complete with body. Tires, Kind, Pneu, pneumatic; Sol-st. solid in /ron<, iter! in rear; Pis, rmeumafe in front, solid in rear; P4c 
pneumatic in front, cushion in rear. C&s, ctuAum in front, solid in rear. Tire Sixes, d, dual. Motor Location, Betw seats, beliceen mil. Cylinder Cut, Sing.nnoly or tnttinduully. Location el Valras, 
Opp opposite, or T-head tyre; Top (2-cylinder motors only). Lrkeod cylinder laid horiiontal with notes up; RAh, or right and in head, L-kead cylinder : LAh. at left and in head, L-kead cylinder: 2-cyc tin-cycle 
motor, no valvei; Back, L-head motor placed tramttrtdy milk toiwt at rear. Walar Circulation, Cent, ctntnfvoal pump; Gear, year pump; Thermo, lAerrao-sypnon circufotijn. Air. air-coofed. no water. 
Radiator Type, Finned, finnetUube; Cell, cellular or honeycomb; Sq-t, souare-tuoe or flat-tube; Z-s-t, rig-iag-tube or crimped flat-tube. Ignition, Typo, Smg, einote; Doulf^rtiWr, Dual-d. dwd-derublc. 
Make ol Magnate (or other sparking device). Split, Splitdorf; Conn, Connecticut; King, Kinoilon; West, WctHnahouw; Day-D. Dayton-Dick; Atw-K, Alualcr- Kent. Seark AdTsnco. Auto, 
automatic; 2-pt, two-point fixed, battery circuit fixed in retard, magneto in advance. Corner Type, Cent, centrifugal; L-b, loose-ball; Suet, ruction; Hyd. hydraulic. Governor Dti,a. -Motor, from motor; D-ahft 
from driting ihaft; F-wheel, from front \cheel; Gearset, from geared countershaft; Duplex, from both the motor and the driting shaft, by oterrunning dutches. 
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cities of Motor Trucks Now Built by American Manufacturers 



MOTOR 



In- 



St: 



Cert... 
Cent... 



Sort.. 
Cat.. 
Ceil., 
Cert., 
Cert.. 

Cert.. 

CM.. 

& 

U>... 
L-b... 



Motor.. 

later.. 
Motor.. 



SPEEDS 



in 
R.p.m. 



1.140 
1.140 
1.140 
1.140 
1.140 

1.000 
1,000 



Cent.. 
Cert.. 
fat.. 
Cart.. 
Cat., 

Cent. 



Motor. 
Motor.. 
Motor. 
Motor.. 
Motor.. 

Motor. 
Motor.. 
Motor.. 
Motor 

Motor. 
Motor.. 

Motor.. 
Motor 
Motor . 
Motor. 
Motor.. 

Motor.. 



1.150 
1.130 
900 
800 
800 



Cent.. 
Cot., 



Motor.. 
Motor. 



L-b 


D*hft. 


L-b 


n*.bft 




Debit. 


ft* ... 


Motor. 


tat... 


Motor. 


tat.... 


Motor 



Cert.. LVahft 



L-b.. 
L-b. 
L-h. 



Cent.. 

Cert.. 
Cert.. 
Cat., 
rat., 
('at.. 



Oat.. 

(at.. 
Cat.. 

Co, 

Cat.. 
Cat., 



Pert., 
Cat., 



Cat- 



tat, .. 

Cat.. 
Cat... 



Cat.. 

Motor. 
Motor. 



Motor 
Motor. 
Motor.. 



Motor.. 
Mo!„r, 
Motor. 



Motor.. 
Motor.. 
Motor. 

Motor. 
Motor. 



Motor 
Motor 



Motor. 



1.350 
1.200 

1.200 
1.200 
1.200 

1. 100 
1.100 
1. 100 

1.600 

1,200 
1,200 
900 
900 

950 

1.200 
1.200 
1.200 
1.200 
1.200 
1.200 

1.2O0 
1.200 
1.100 
1.000 

1.100 
1.100 



1.100 

1.025 
1,100 

1.200 



800 
800 

1.250 
1.250 

1.200 
1.200 



Truck 
in 



35 
20 

14! 
12! 
10! 

101 

H 

15 
12 



20 
14 
12 
11 
8) 



1.000 


16 


900 


10 


1.200 


19 


1.200 


15 


1.200 


15 


1.140 


12 


1.000 


10 


1.500 


20 



18 
15 

17* 
15S 
14 i 

22 
15 
14i 



15 
111 
9! 



25 
25 
15 
12 
11 
10 

18 
15 
14 
12 

12 
10, 

20 

25 

15 
IS 



10 
t 



18 
It 



Spl-press , 
Spl-press . 
Spl-press . 



Own i Spl-press 

Own , Spl-press, 

Own Spl-press. 

Own Spl-press 

Own Spl-press 



Seheb. 
Scheb. 



Scheb. 



Marvel . 
King... 
Kin* .... 

Marvel Spl-pretw 

Marvel I Spl-prcas . 



Opt. 
Opt. 
Opt. 
Opt. 



Holley. 
Holley. 

Strom . , 
Strom . . 
Strom. . 
Strom . . 
Strom. . 



TRANSMISSION 



Carbur- 
eter 
Make 



Opt... 
Strom . 
Strom . 



Lubrica- 
tion 



Clutch 
Type 



Zenith. . 
Scheb. ... 



Zephyr.. 
Zephyr . . . 



Scheb. 
Scheb. 
Scheb. 



Strom . . 
Strom.. 
Strom . . 

Scheb.. 

Breele 
Breele 

Ray . . . 
Ray. . . 



Scheb. 

Strom . . 
Strom . . 
Strom . . 
Strom . . 
Strom.. 
Strom . . 

Scheb* 
Scheb* 
Scheb* 
Scheb* 

Strom.. 
Strom.. 



Scheb. 

Excel 

Excel 

Sch.-b. 

Scheb. 

Scheb. 

Strom. 
Strom . 



Spl-press 
Spl-press . 

Spl-press . 

Spl-press . 
Spl-press . 
Spl-prt-w 



Cone. . 
Cone. 
Cone. , 

Cone. . 
Cone. , . 
Cone. , . 
Cone.. 
Cone. . 

Cone. . 
Cone. . . 

Wet-d.. 

Cone.. 
Cone. . . 
Cone. . . 
Wet-d. 
Wet-d. 



GEARSET 



Type 



Selec. 
Selec. 
Selec. 

Selec. 
Selec. 

Scire 
Selec. 
Selec. 

Selee. 
Selec. 

Plan . 

Selec. 
Selec. 
Selee. 
Prog. 
Prog. 



Location Speeds 



King 

Holley... 



Scheb. 
Scheb. 



Circ-apl . . . 
Circ-epl . . . 
Circ-spl. . . 
Circ-spl. . 


Cone. 
Cone. . . . 

Cone. . . . 


Selec . . 
Selec . . 
Selec.. 
Selec . . 


Ctrc-apl. . . 
Circ-spl . . . 


Cone... 
Cone. . . . 


Selec. . 
Selec. . 


Circ-apl . . . 
Circ-apl , . . 
Circ-spl . . . 
Circ-apl . . . 
Circ-spl. . . 


Dry-d... 
Dry-d . . . 
Dry-d . . . 
Dry-d . . . 
Dry-d 


Selec.. 
Selec. . 
Selec.. 
Selec . 


Circ-apl . , . 


Dry-d... 


Selec. 


Spl-press. . 


Cont-b. 


Ind-c. 


Circ-flpl . . . 
Circ-flpl . . . 


Dry-d . . . 

Cone. , 


Selec. 

Selet . 


Circ-spl 
Circ-apl . . . 
Circ-apl. . . 


Dry-d . . . 
Dry-d... 
Dry-d... 


Selec. 
Selec. 
Selec.. 


Spl-press 
Spl-prcsa . . 
Spl-press . . 


Dry-p... 
Dry-p... 
Dry-p... 


Selec.. 
Selec . . 
Selec.. 


Circ-spl . . . 






Pressure . . . 
Pressure . . . 
Pressure . . . 
Pressure . . . 


Cone. . . 
Cone. . . 
Cone. . . 
Cone. 


Selec. . 
Selec . . 
Selec . . 
Selec. . 


Circ-flpl . . . 


Dry-d... 


Ind-c. 


Circ-flpl . . . 
Circ-apl . . . 
Circ-epl . . . 
Circ-apl. . 
Circ-flpl . . 
Circ-flpl . . 


Cone 

Cone — 
Cone. . . . 
Cone. . . . 
Cone. 
Cone — 


Selec.. 
Selec.. 
Selec.. 
Selec.. 
Selec.. 
Selec . . 


Circ-flpl . . 
Circ-apl . 

Circ-spl 

Circ-apl . 


Wet-d. 
Wet-,] 
Wet-d. 

Wet-d. 


Selec.. 
Selec.. 
Selec.. 
Selec.. 


Pressure . . . 
Pressure. . . 


Dry-p... 
Dry-p-- 


Selec. 
Selec. 


Splash . 


Cone. . 


Plan . 


Splash 


Cone. . . 


Selec. 


Circ-spl . . , 
Circ-spl 


Cone., . . 
Cone — 


Selec. 
Selec.. 


Spl-press. . 


None. . . 


Hyd.. 


Spl-pmw. . 

Spl-pn — 
Spi-presa. 
Spl-prcsa. . 


None . 
None . 
None. . 
None . . 
None . . . 


Fric . 
Fric . . 
Fric 
Fric... 
Fric . 


Circ-spl , . , 
Circ-epl . , 


Wet-d. 
Wet-d. 


Ind-c 
Ind-c 


Spl-press . 
Spl-prejw 


Wet-d. . 

Wet-d. 

Wet-d. 


Ind-c 
Ind-c 
Ind-c 



l T nit-m 
Amid , . 
Amid 

Unit-j . 
Cnit-j . , 
t'mt-j. 
Unit-j. 
Unit-j . 

Amid , . 
Amid . . 

Unit-j . 

Amid . . 
Unit-j. 
L'nit-j . 
Unit-j., 
Unit-j.. 

Unit-j . 
Unit-i . 
Unit-j . 
Unit-j . . 

Unit-j . 
Unit-j .. 

Amid . 
Amid . . 
Amid . 
Amid. 
Amid . . 

L T nit-m 

l T nit-m 

Unit-m 
Unit-j . 

Unit-j . 
Unit-j. 
Unit-j . 

Amid . . 
Unit-j. 
Amid. . 

Unit-j.. 

Amid. . 
Amid. . 
Amid . . 
Amid 

Unit-i.. 

Amid . . 
Amid. . 
Unit-j.. 
Unit-].. 
Unit-j. 
Unit-j . 

Unit-j . 
Unit- . 
Unit-]. 
Unit-] . 

Amid. , 
Unit-j . 

Unit-j . 

Unit-m 

Amid . 
Amid. . 

Unit-j . 

Amid. . 
Amid 
Amid. . 
Amid. . 
Amid . 

Unit-j . 
Unit-j.. 

Amid . . 
Amid. 
Amid. . 



Any 
Any 
Any 
Any 
Any 

3 
3 

3 
3 



Total 
Gear- 
Ratio 

in 
II,. I. 



4 -1 
41-1 
8 -1 

9J-1 
10* 
12|-1 
131-1 
15 t -l 

71-1 
93-1 

8 -1 



9 -1 

8 -1 

9 -1 
12 -1 



81-1 
lOf-1 

6J-1 
7 -1 
91-1 
91-1 
131-1 

4 -1 

91-1 

7J-1 
8J-1 



3 I 7,-1 
3 81-1 
3 91-1 



4 -1 
7,-1 
71-1 



a -i 

■ 21-1 

8§-l 

5 -1 
4J-I 

8 -1 

10 -1 

11 -1 
12J-1 

7 -1* 
9,-1* 

9 -i« 
91-1* 

11 -1 
121-1 

s -r 

4 -1 

6J-1 
71-1 



Any | 10|-1 



3J-1 
6 -I 
6 -1 
101-1 
101-1 

8 -1 
91-1 

8 -1 
81-1 



Final 
Drive 



Torque 
Taken 
By 



SPRINGS 



Bevel . 
Bevel 
Bevel 



T-arm. 
T-arm. 
T-arm. 



Dbl ehn.. 
Dbl ehn 
Dbl ehn. 
Dblchn. 
Dbl ehn 

Top-worm 
Top worm 

Dblchn. 



Bevel . 
Dbl ehn. 
Dblchn 
Dbl ehn 
Dbl ehn . 



Dblchn 
Dbl ehn . 
Dbl ehn 
Dblchn. . 



Dblchn 
Dbl ehn 

Dbl ehn 
Dblchn. 
Dblchn 
Dblchn. 
Dbl ehn. 



T-arm. 
T-arm. 



R-» 



Bevel 
Dbl ehn 



Tor-t. 



Top worm . Springs. . 

Dblchn... 



Dblchn. 
Dblchn. 
Dblchn. 



Bevel I Tor-t. 

Dblchn... 

Int-g4 .Springs. 

Dbl ehn . . . 



Dbl ehn 
Dblchn 
Dbl ehn. 
Dblchn 

Dblchn 



Bevel. . . 
Bevel. . 
Dblchn. 
Dblchn. 
Dbl ehn 
Dblchn. 

Dblchn 
Dblchn 
Dblchn 
Dblchn 

Dblchn 
Dbl ehn 



Tor-t. 
Tor-t 



Dblchn 

Bevel. . R-r . 

Top worm Springs. 
Top worm Springs. 

Dbl ehn , , 



Sing ehn. 

Dblchn 

Dblchn 

Dblchn 

Dblchn 

Dblchn 
Dbl ehn 

Dbl ehn 
Dbl ehn 
Dbl ehn 



1-F.ll. 
I-Ell. 
1-E1I. 

J-Ell. 

!-eu. 

l-EII. 
I-Ell. 
i-Ell. 

I-Ell. 

{•ED., 

-Ell.. 

I-Ell 
i-Ell. 
i-Ell.. 
I-Ell.. 
,1-E1I.. 

i-Ell.. 
I-Ell. 
I-Ell , 
l-EU.. 

' J-Ell.. 
i-Ell. 

i-Ell . . 
j-Ell.. 
i-EII. 
I-Ell . 
i-Ell . 

l-EU. 

EUip. 

I-Ell. 
j l-EU . . 

i-Ell. 

| j-Ell., 
i-Ell. 

I-Ell. 
i-Ell. 
i-Ell . 

I-Ell. 

i-Ell. 
i-Ell. 
i-Ell. 
i-Ell . 

i-Ell. 

j-Ell.. 
i-Ell.. 
i-Ell. 
I-Ell. 
i-Ell. 
l-EU. 

I-Ell. 
J-Ell. 
i-Ell. 
i-Ell. 

i-Ell.. 
i-Ell.. 

i-EU.. 

I-Ell. 

i-EU.. 
i-Ell.. 

I-Ell . 

i-Ell. 
i-Ell. 
i-Ell. 
l-EU. 
I-Ell. 

i-Ell. 
I-Ell. 

I-Ell. 
I-Ell. 
I-Ell. 



Rear 



i-EU 
i-Ell. 
l-EU. 

i-Ell. 
I-Ell. 
i-Ell. 
l-EU. 
I-EII. 

Plat 
Plat.. 

EUip. 

Ellip. 
i-Ell. 
I-Ell. 
I-EII. 
I-EU. 

1-F.ll . 
J-Ell. 
j-Ell . 
(-80. 

i-Ell . 
I-Ell. 

Plat . 
Plat . 
Plat. . 
Plat 
Plat . 

Plat.. 

Ellip. 

|-E1I . 
Plat 



CONTROL 



I-Ell. 
I-Ell. 
i-EII. 

i-EII. 
I-Ell. 
I-Ell. 

I-Ell. 

i-Ell. 
i-EII. 
I-EII. 
I-Ell. 

i-EU. 

i-EII. 
i-Ell. 
l-EU . 
i-EU. 
I-EII. 
i-Ell. 

I-Ell.. 
l-EU. 
I-EII.. 
i-EU.. 

Cant. 
Cant. 



Ellip. 

i-EII. 
i-EII. 

l-EU. 

Ellip. 
l-EU. 
i-EU. 
j-Ell. 
I-EII. 

I-EU. 
i-EII. 

Plat 
PUt 
Plat 



Left. 
Left. . 
Left. . 

Right 
Right. 
Right 
Right 
Right 

Left.. 
Left. . 

Right 

Left. . 
Left 
Left. . 
Left. . 
Left 

Left. . 
Right 
Right 
Right 

Left . 
Left. . 

Left . 
Left 
Left . 
Left.. 
Left . 

Right 

Right 

I Left. . 
{Right. 

Left . 
Left. . 
Left. 

Left. . 

Left 

Left.. 

Left 

Left . 
Left. 
Left. . 
Left . 

Right 

Left 
Left 
Left 
Left 
Left 
Left 

Right 
Right 
Right 
Right 

Right 
Right. 

Left... 

Left 

Left 
Left 



Right 
Right 
Right 
Right 
Right 

Left. . 
Left 

Right 
Right 
Right 



Pro- 
pulsion 
Taken 
Levers By 



Cent.. 
Cent.. 
Cent.. 

Right 
Right 
Right 
Right 
Right 

Cent.. 
Cent.. 

Right 

Cent.. 
Cent.. 
Cent.. 
Cent . . 
Cent.. 

Cent.. 
Right 
Right 
Right. 

Cent.. 
Cent.. 

Cent.. 
Cent.. 
I Cent.. 
Cent.. 
Cent.. 

Cent.. 

[Right 

[Cent.. 
Right 

Cent . . 
Cent . . 
Cent.. 

ICent.. 
Cent.. 
Cent.. 

Cent.. 

Cent.. 
('.■hi. 
Cent.. 
I Cent.. 

Right 

Cent.. 
Cent . . 
Cent.. 
Cent . . 
Cent.. 
Cent.. 

Cent.. 
Cent.. 
Cent.. 
Cent.. 

Cent.. 
Cent... 

Cent... 



( Ynt . . 

( lent . . 



Right Right 



Right 
Right 
Right 
Right 
Right 

Cent.. 
Cent.. 

Right 
Right 
Right 



Springs. . Gabriel C 

Springs. | Gabriel H 

Springs. . Gabriel M 



R-r 
R-r 
R-r 
R-r 
R-r 

R-r. 
R-r 

R-r 

] R-r. 
R-r. 
R-r. 
R-r. 
R-r 

R-r. 
R-r. 
R-r 

R-r. 

R-r 
R-r 

R-r 
R-r 
R-r 
R-r. 
R-r 



Garford L 

Garford i 

Garford K 

Garford D 

Garford F 



CASch.cht 
GASchaeht 



Genera B 

CMC IS 

CMC VC 

CMC SC 

CMC HU 

CMC KU 



Grimm 
1 Gramm . 
Grimm 
Gramm . 



1! 
I 

3! 
S 



Tor-t 
R-r 



Spring*. 
; R-r 



Harrry ,...F 

j Harvey H 

Horner 1 

Horner II 

Horner 2 

Horner 3 

Horner S 

HT 



. H.C . 



Independent. ... . .F 

Independent E 



R-r 
R-r 
R-r 



Indiana 



B 

F 
K 



Tor-t . 
R-r, . . 
Springs. 

R-r 



R-r 
R-r 
R-r 
R-r 

R-r 



Springs. 

Springs. 

R-r 

R-r 

R-r . 

R-r 



Jenery 1515 

Jeftery SMS 

Je«ery (013 



Kelly 
Kelly. 
Kelly 
Kelly. 

I Kiarg. . 



K-3* 
K-SS 
K-4» 
K-50 



Kitselkar 
Kiiaelkar 
Kiuelkar . 
Kisaelkar 
Kisselkar 



R-r 

R-r 
R-r 
R-r 

R-r. 
R-r. 



H-r 

R-r . . . 

Springs. 
Springs 

R-r 



R-r. 
H-r 
H-r 
R-r. 
R-r. 

R-r. 
H-r. 

R-r 
R-r 

R-r. 



1500 

I 

...11 
...fl 
lj 
. ...« 



Klelber 



Knol Tractor 
Knox Tractor 



31 

32 



Kosmath 



Kreb. 
Kreb, 



■4 



G 
H 



LaFrance 



Lan|e 
Lanf e 



VI 
V2 
VJ 
V4 
V5 



Lewis 
Lewis 



21 

31 
SI 



Make, Strom, SUomberg; Scheb, Schebler; Ray, Ray field; Excel, BxceUior; King. Kingtton; B-Z, Breeze-Zephyr . La&ricatieti, Splash, non-circulating or ample tptaeh; Circ-apl, circuiating- 
t^-uk^ Spl-preai, t pUuh-preteure; Fuel*inj. fuel infection, oil mixed with fuel; Pressure, pretture feed, no tptath. Gutch Type, Dry-p, dry plate: Dry-d, dry multiple disk; Wet-d, vet diac or diek-in-oil; R-cooe, 



f «f« tone or mmied cone; Exp-e. expanding thoe; Cont-b, contracting band. Gear set Type, Prog, progrettite eliding gear; Selec, eeteetite eliding gear; Plan, planetary; Ind-c, conetani-meeh indiwidual-eluteh; 
Fric. fnchon; Hyd, hydraulic; Elec, electric. Gaaraat Lacation, Amid amidehiot; Unit-m, unit with motor; Unit-j, unit with ktckthaft; Unit-x, unit with axle; Unit-a, unit dritttkafl. Final Drfra, Bevel, 
«V«l 6c*. . Do-jb-r, double-reduction, one. and epur; Iot-g, internal near; Top worm, worm gear with worm on top; Dbl ehn, double chain; Sing ehn, tingle chain; -f. to front wheel*; A. to all four wheel* . Drrriag 
Teraaa.R-r. rodiiu rode; T-arm. torque-am; Tor-t, tortion tube; Sub-f. tub-frame. Seringa. Ellip, elliptic; 4-EI1, half -elliptic; J-Ell, quarter-elliptic; f-Ell, three-quart ert-etii pt\c ; Plat, platform; T-elL tran-terte 
eU\pt\c; Cant, cantHeeer; Comb, combination of half-elliptic and elliptic on double frame*. Steering, Cent, center. Larara, Cent, center; CAr, gearthift center, brake right; ('41. geanhift enter, brake left. 



St-col, tteering column. Prepulaien, R-r, radiut rode; T-arm, torque arm; Tor-t, tortion tube; Sub-f tub-frame. 
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Tabulated Specifications of 3?7 Different Models and Capa 



Uaawd-Sto*. .-. . B* 
lisasrl 11 — . BW 

liaoard-Stew. H 

tis»ard Suw F 

Uspard-Sto» C 

UnU Gum H 

UwhUi A2 

U c otnatf o AA2 

MAE B 

MAE G 

Maccsr B 

Much E 

Maccar C 

Maccar F 

Maccar D 

Mdntyro E 

Mclntyro A 

Mclntrra C 

Maia C 

Mais D 

MaU E 

Maia F 

MaU G 

MaU H 

Mail Trader 

Martia R 

Martin S 

Martin E 

Martin L 

Menominee A3 

Manomina* BJ 

Mercury P 

Madam L 

Madam H 

Madam M 

Moan. B 

Maara 1} 

Maara 2 

Moon 3 

Maara 4 

Maara S 

Marabnd 7X 

MaraUnd IX 

Marabnd 2X 

Maraland JX 

Maraland 5X 
Maraland CX 

Matokart 1*2 

Natca 20 

NdanUtM. ...El 
NokoaoUoM. . . Eli 
NebmeVUM. . E2 

Natca C 

Naw Yarn L 

O. K CAD 

Old Hickory . ... SOW 

OMRalUbla U 

OURaHabU 2 

Old Reliable 3 

OMRalUbU 4 

OMRalUUa S 

Old Reliable 7 

OrarUnd U 

Packard 2 

Packard i 

Packard 4 

Packard 5 

Packard « 

Palmer-Moore . . . . D 

Paulding O 



Capac- 
ity in 
Pounds 



1,500 
1.500 
2.000 
3.000 
4.000 

2,000 

10,000 
12.000 

7.000 
10.000 

2.000 
2,000 
3.000 
4.000 
4.000 

1.500 
3.000 
S.000 

3,000 
3,000 
4.000 
4,000 
5,000 
6,000 
18.000 

2,000 
3,000 
5,000 
7.000 

1.500 
2,000 
3,000 

1,000 

2.000 
3,000 
3,000 

3.000 

3,000 
4,000 
6.000 
8,000 
10.000 

1,500 
3,000 
5,000 
7,000 
10.000 
13,000 

500 

2,000 

2,000 
3.000 
4,000 

3,000 

3,000 

1.200 

3.000 

3,000 
4.000 
6,000 
8.000 
10,000 
14.000 

800 

4.000 
6,000 
8,000 
10.000 
12,000 

2.000 

800 



Pries 


Wheel- 


basa 


al 
Chasm 


Inches 




1.650 


115' 


1.775 


115* 


2.000 


146 


2 300 


145* 


2i600 


158* 


1.350 


110 


4,500 


140* 


4.800 


140* 


3.500 


132 


2,750 


116 


1.900 


138* 


1 900 


138* 


z!l50 


150* 


2.400 


150* 


2,400 


150* 




120 




144 




144 


2 750 


1 10 


2]800 


132 


2 950 


132 


siooo 


145 


3,200 


146 


3.400 


160 


2 750 


84 


2 050 


125 


2] 150 


121 


3.000 


135 


3.500 


146 


1.125 


112 


1 400 


122 


M00 


130 




84 


1.750 


136 


1.950 


136* 


2,000 


136* 


1 800 


125* 


1 950 


145 


2^500 


163 


3,150 


142 


3.500 


163 


at Wl 


176 


1 arm 


126 


2.050 


120 


2,650 


144 


3.500 


168 


4,000 


168 


4,500 


168 


365 


69 


1.925 


104 


1.800 


Opt . . . 


2,000 


Opt 


2,250 


Opt 


£,£QV 


144 


2.000 


129 


875 


112 


1 onn 


110 


2 250 


138 


2^750 


120 


3,400 


122 


4,000 


126 


4,500 


126 


6,000 


126 


850-c* 


106 


2,800 


120* 


3,400 


126* 


3,560 


126* 


4,160 


144* 


4,300 


144* 


1,300 


102 


650 


96 



TIRES 



Kind 



Pneu... 
Pneu... 
■Solid... 
Solid... 
Solid... 

Solid... 

Solid... 
Solid... 

Solid... 
Sol-et . 

Solid... 
Solid... 
Solid... 
Solid... 
Solid... 

Solid... 
Solid... 
Solid... 

Solid... 
Solid... 
Solid. . 
Solid... 
Solid... 
Solid... 
Solid... 

Solid... 
Solid... 
Solid... 
Solid... 

Solid... 
Solid... 
Solid... 

Solid... 

Solid*.. 
Solid... 
Solid... 

Solid... 

Solid... 
Solid... 
Solid... 
Solid... 
Solid... 

Solid*.. 

Solid... 
Solid... 
Solid... 
Solid... 
Solid... 

Pneu.. . 

Solid... 

Solid... 
Solid... 
Solid... 

Solid... 

Solid... 

Pneu. . . 

Solid... 

Solid... 
Solid... 
Solid... 
Solid... 
Solid... 
Solid . . . 

Pneu 

Solid... 
Solid... 
Solid... 
Solid... 
Solid... 

Solid... 

Pneu.. . 



SIZES IN 
INCHES 



Front 



35x4] 
35x4} 
36x3 



36x4 

37x3 

40x6 
40x7 

36x6 
36x6d 

36x4 
36x4 
36x4 
36x4 
36x4 

34x3 

34x3} 

36x4 

37x4 
37x4 
37x4 
37x4 
37x6 
37x5 
37x4 

36x3) 
36x3} 
36x4 
36x5 

33x3} 
34x3) 
36x4 

38x2 

36x3} 

36x4 

36x4 

36x3) 

37x3} 
37x4 
37x5 
37x5 
37x6 

34x3) 

34x3) 

34x4 

36x6 

36x6 

36x5 

26x2} 

36x3} 

36x3 
36x4 
36x4 

36x3) 

36x3) 

33x4 

33x3} 

34x3) 

34x4 

34x5 

36x5 

36x6 

36x6 

33x4 

34x3) 
36x4 
36x5 
36x6 
36x6 

36x2) 

30x3 



Rear 



36x4} 

35x4} 

36x5 

36x3d 

36x4d 

37x3} 

40x6d 
40x7d 

36x6d 
40x6 

36x6 

36x6 

36x6 

36x4d 

36x4d 

34x3} 
36x3d 
36x4d 

37x6 

37x5 

37x4d 

37x4d 

37x4d 

37x5d* 

37x7 

36x4 
40x4 
40x3 }d 
40x4d 

33x3} 

34x4 

36x6 

40x2 

36x3) 
36x5* 
36x5* 

36x4 

37x4 

37x3)d 

37x4d 

37xSd 

42x6d 

34x3} 

34x5 

34x4d 

38x6d 

40x6d 

40x6d 

26x2} 

36x3) 

36x4 
36x6 
36x6 

36x5 

36x5 

33x4 

33x4 

36x6 

36x4d 

36xSd 

36x6d 

36x6d 

40x7d 

33x4 

34x4d 
36x5d 
40x5d 
40x6d 
42x7d 

36x3 

31x3} 



MOTOR 



CYLINDERS 



No. 



Under hood . . 
Under hood . . 
Under hood . . 
Under hood . . 
Under hood . . 

Under floor. . 

Under floor. . 
Under floor. . 

Under hood.. 
Under hood.. 

Under hood . . 
Under hood . . 
Under hood . . 
Under hood . . 
Under hood . . 

Under hood . . 
Under hood . . 
Under hood . . 

Under hood . . 
Under hood . . 
Under hood . 
Under hood . . 
Under hood . . 
Under hood . . 
Under hood . . 

Under hood . . 
Under floor . . 
Underflow. . 
Under floor . . 

Under hood.. 
Under hood . . 
Under hood.. 

Under floor. . 

Under hood . . 
Under hood . . 
Under hood.. 

Under hood.. 

Under hood . . 
Under hood . . 
Under floor. . 
Under floor. . 
Under floor. . 

Under hood . . 
Under floor . . 
Under floor . . 
Under floor... 
Under floor. . 
Under floor. . 

Under seat. 

Betw scats . 

Under hood . 
Under hood . 
Under hood . . 

Under hood . 

Under hood ■ 

Under hood . . 

Under floor . . 

Under hood.. 
Under floor. . 
Under floor. . 
Under floor . . 
Under floor. . 
Under floor. 

Under hood . . 

Under hood.. 
Under hood.. 
Under bood . . 
Under hood.. 
Under hood . . 

Under hood.. 

Under hood.. 



Bare 

in 
Ins. 



3.75 
3.75 
3.75 
4.12 
4.15 

3.75 

5 00 

5.00 

4 50 
4 25 

4 12 
4.12 
4 12 
4 12 
4.12 

3 75 
4.12 
4.12 

4.00 
4.00 
4.00 
4.00 

4 31 
4.31 
4.31 

4 00 

4.00 
4 25 
4.75 

3.75 
4 00 
4 00 



3 75 
4.12 
4.12 

3.75 

4.12 

4 50 

4.50 
4.75 
5.25 

3.75 
4 12 
4 50 
4.75 
4.75 
5.25 

3.62 

3.50 

3.75 
4.12 
4.12 



3 75 
3.50 
3.75 

3.75 

4 25 
4 25 
4.75 
4.75 
4 75 

4.00 

4 06 

4.50 

4 50 

5 00 
5 00 

4.00 

2.75 



Strak. 

in 
Ins. 



5.25 
5.25 
5.25 

5 25 
5.25 

4 50 

6.00 

6 00 

5 50 

5.25 

5 25 
5 25 
5 25 
5 25 

5.25 

5.00 
5 25 
5.25 

5 25 
5 25 
5.25 
5 25 
5.25 
5 25 
5.25 

5 00 
5 00 
5 00 
5 50 

4 50 

5 00 
5.00 

4 00 

5.25 

5 25 
5.25 

5.25 

5.25 
5.50 
5.50 
5 50 
7.00 

5.25 
5 25 
5 50 
5 75 
6.75 
7.00 

4.00 

5.00 

5.26 
5.25 
5.25 

5.25 

5 25 

5 00 

5.00 

5.00 
5.00 
5 00 
5.50 

5 SO 
6.75 

4.50 

5.12 

6 50 
5.50 
5.50 
5.50 

4.00 



S.A.E. 
H.P. 



22 50 
22.60 
22 50 
27.20 
27.20 

22 50 

40 00 
40.00 

32.40 
29.00 

27 20 

27.20 
27.20 
27.20 
27.20 

22.50 
27.20 
27.20 

25.60 
25 60 
25 60 
25.60 
29.69 
29 69 
29.69 

25.60 
25.60 
27.20 
36.15 

22 50 
25.60 
25 60 



22.50 

27.20 
27.20 

22.50 

27.20 
32 40 
32 40 
36.15 
44.20 

22.60 
27 20 
32.40 
36.15 
36 15 
44.20 

10.53 

19.61 

22.50 
27.20 
27.20 

27.20 

22 50 



22.50 

22.50 
29.00 
29 00 
36.15 
36.15 
36.15 

25.60 

26.39 
32.40 
32.40 
40.00 
40.00 



Cylin- 
ders 
Cast 



Block. 
Block 
Block. 
Block. 
Block. 

Block 

Pain.. 
Pain.. 

Block 
Pain.. 

Block. 
Block 
Block 
Block. 
Block. 

Block. 
Block. 
Block. 

Block. 
Block. 
Block. 
Block. 
Block. 
Pain.. 
Block. 

Block. 
Block. 
Pain.. 
Pain.. 

Pain.. 
Pain.. 
Pain.. 

Sing.. 

Block. 
Block. 
Block. 

Block. 

Block. 
Pain.. 
Pain.. 
Pain.. 
Pain.. 

Block. 
Block. 
Pain.. 
Pain.. 
Pain.. 
Pain.. 

Sing.. 

Block. 

Block. 
Block. 
Block. 

Block. 

Block.. 

Block.. 

Block.. 

Block. 
Pain... 
Pain.. . 
Pain... 
Pain.. . 
Pain.. 

Sing... 

Pain.. . 
Pain.. . 
Pain.. 
Pain.. 
jPain.. . 

|Sing... 



Val-es 
Placed 



Left.. 
Left. . 
Left.. 
Left... 
Left. . 

Right. 

Opp.. 
Opp.. 

Right. 
Right. 

Left. . 
Left. . 
Left.. 
Left... 
Left... 



4.00 12.08 Block. 



Right. 
Left.. 
Left.. 

Opp.. 
Opp.. 
Opp.. 
Opp.. 
Opp.. 
Opp.. 
Opp.. 

Left . 
Left.. 
Opp.. 
Opp.. 

Left.. 
Left.. 
Left . . 

Opp.. 

Right. 
Right. 
Right. 

Left.. 

Left.. 
Left.. 
Left. . . 
Opp... 
Opp.. 

Left.. 
Left ... 
Left. . 
Left.. 
Left... 
Opp... 

Head . 

I Right.. 

LAH.. 
LAH. 
LAH. 

Left... 

Left... 

RAH. . 

Right. 

Left... 
Opp... 
Opp... 
Opp... 
Opp... 
Left... 

Left... 

Opp... 
Opp... 
Opp... 
Opp... 
Opp... 

2-cy. . . 

RAH.. 



COOLING 



Water 

Oreo- 



rent. 
Cent. 
Cent. 
Cent. 
Cent. 



Thermo. 



Cent. 
Cent. 



Cent. 
Cent. 



Cent 

Cent 

Cent 

Cent 

Cent 



Thermo. 
Thermo. 
Thermo 



Cent. 
Cent. 
Cent. 
Cent. 
Cent. 
Cent. 
Cent. 

Cent. 
Cent. 
Cent. 
Cent. 



Cent.. . 
Thermo. 
Thermo. 

Air 



Cent. 
Cent. 
Cent. 

Gear. 

Cent. 
Cent. 
Cent. 
Cent. 
Cent., 



Cent.*.. 
Cent... 
Cent... 
Cent... 
Cent... 
Cent.. 



Thermo. 
Thermo. 



Cent. 
Cent. 
Cent. 



Cent. 



Cent.... 
Thermo. 
Thermo. 



Cent. 
Cent. 
Cent. 
Cent. 
Cent.. 
Cent. 



Thermo. 

Cent.... 
Cent .... 
Cent... . 
Cent... . 
Cent.... 



Thermo. . 
Thermo. . 



Radiator 

Try 



Finned. 
Finned. 
Finned. 
Finned. 
Finned. 

Fumed. 



Cell.. 
CetL. 

Sq-t. 
Sq-t. 



Finned. 
Finned. 
Finned. 
Finned. 
Finned. 

Ceil... 

Cell... 

Cell.... 



Cell.. 
Cell.. 
Cell.. 
Cell.. 
Cell.. 
Cell.. 
Coll.. 



Finned. 
Finned. 
Finned. 
Finned. 

Finned. 
Finned. 
Finned . 



Cell.. 
Cell.. 
Cell.. 

Cell.. 

Sq-t. 
Sq-t. 
Sq-t. 
Sq-t. 
Sq-t. 



Finned. 

Finned. 
Finned. 
Finned. 
Finned . 
Finned. 



Sq-t... 
Finned. 



Finned. 
Finned. 
Fumed. 

Finned. 



Sq-t. . 

Z-t-t. 

Z-s-t. 

Sq-t. . 
Sq-t.. 
Sq-t.. 
Sq-t. . 
Sq-t.. 
Sq-t.. 



Sq-t. . . 

Cell.... 
Cell... 
Cell... 
Cell.... 
Cell.... 

Finned. 

Finned . 



IGNITION 



Type 



Sing... 
8ing. .. 
Sing... 
Sing... 
Sing... 



Dual. 



Dual. 
Dual. 



Sing. 
Sing. 
Sing. 



Sing... 
Sing. . . 
Sing... 

Sing... 
Sing... 
'Sing. . . 
Sing... 



Dual. 
Dual. 
Dual. 
Dual. 

Dual. 
Dual. 
Dual. 

Dual. 



Dual. 

Dual. 
Dual. 
Dual. 
Dual. 
Dual.. 



Dual. 

Dual.. 
Dual.. 



oing. 



Sing. . 
Dual. 



Double... 
Double... 



Dual. 
Dual. 
Dual. 
Dual. 
Dual. 



Mmk« 


Snook 
AdoasK. 


Ejrem&nn. . 

F.ixtf*TT|fcn n . 

EaMmaon. . 
BaWtnaop . 


Fixed 
Fixed 
Fixed. . 
Fixed 
Fixed 


King... 


Hand 


Botch... . 
Beech 


Hand 
Hand 


Botch.. 
Botch 


Hand 
Hand 


Eiaemann.. 
Hermann. . 
Eiaemann. . 
Eieemann.. 
Eiaemann. . 


Hand 

Hand.. . 
Hand 
Hand 
Hand 


Bosch.. 
Botch.. 


Hand 
Hand 
Hand 




Remy 

Remy 


Hand 
Hand 
Hand 
Hand 


Bosch.. 
Bosch.. 
Botch.. 


Hand 
Hand 
Hand 



Remy. 



Fixed. 



Dual Bosch [Hand. 

Dual Bosch... Hand. 

Dual Bosch Hand. 



Sing 

Sing 

Sing 

Sing 

Sing 

Sing 



Sing. 
Sing. 



Remy. 



Hand. 



Botch Hand. 

Botch Hand. 

Botch Hand. 

Botch Hand . 

Botch Hand 

West Hand 

West. Hand. 

West Hand. 

West Hand. 

West Hand. 

Botch Hand. 



None. . . . 
UAH... 



Bosch. 
Bosch. 
Bosch. 



Sing 1 Eiaemann. 

Sing Botch 

Sing Botch. 



Dual Heinle 

Sing* Bosch. 

Sing* iBotch. 

Sing* jBotoh. 

Sing* Botch. 

Sing* Bosch. 

Sing* Bosch. 



sing 

Sing 

Sing 

Sing 

Sing 



Split 

[Eiaemann. 
Eisemann. 
Eiaemann. 
Eisemann - 
Eisemann. 



Botch.. 
Day-D. 



Hand. 

Fixed. 

Fixed. 
Hand. 
Hand. 

Fixed. 

Fixed. 

Fixed. 

1 

jHand. 

Hand. 
• Hand 
'Hand 
Hand 
Hand 
Hand 

Hand. 

Auto.. 
Auto.. 
Auto.. 
Auto.. 
Auto.. 



Fixed. 
Hand. 



ABBREVIATIONS: General, *, with other options; Opt. optional. Price, -c, mmjifclf with body. Tiros, Kind, Pneu, pneumatic; Sol-at, solid in front, iteel in rear; PAs, pneumatic in front, ootid in rear; Pic 
"neumatic in front, cushion in rear; CAs. cushion in front, solid in rsor. Tiro Sixes, d, dual Motor Location, Betw seals, between seats. Cylinder Cast, Sing, eingly or individually. Location of VoK.i. 
bpp opposite, or T-head type: Top (2-cylinder luoton onlv), L-head cylinder laid horieontal with valves up; RAh.al right and in head, L-head cylinder; LAh at loft and in head, L-head cylinder; 2-cyc, two-eyat 
motor no wiser Back, L-head motor placed transversely with talvee at rear. Wstor Circulation, Cent, centrifugal pump; Gear, gear pump: Thermo, thermo-eyphon circulation; Air. air-cooled, no water. 
Radiator Typo, Finned, finned-tube; Cell, cellular or honeycomb; Sq-t, equare-tuke or flat-tube; Z-i-l, tig-zagjube or crimped flat-tube. I coition. Type, Sim}, tingle: Doub, double; DuaW. duai-douUr 
Make of Magneto (or other sparking devioe), Split, SpKtdorf; Conn, Connecticut; King, Kingeton; West. Wettinghouee; Day-D, Dayton-Dick: Atw-k, Atwater- Kent. Spark Advances Auto, oufc- 
twhs; 2-pt, two-point fixed, battery circuit fixed in retard, magneto in advance. Gotrernor Type, Cent, centrifugal; L-b. loote-ball; Suet, siicfion; Hyd. hydraulic. GoToroor Drire, Motor, from motor; D*tft, 
from driving shaft: F-wheel, from front wheel; Gearset, from geareet countershaft; Dupbx./rom both the motor and the driving ihaft, by overrunning dutchet. 

Conrieny of The Commercial Vehicle. 
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cities of Motor Trucks Now Built by American Manufacturers 



MOTOR 



GOTERNOR 


SPEEDS 


Carbor- 
etar 
Moke 


Lubricft- 
tUn 


Type 


Drive 


in 
R.p.m. 


Truck 

in 
M.p.h, 


Ceet.. 
Cot.. 
Cent.. 
Cent.. 
Cat.. 


Motor.. 
Motor.. 
Motor.. 
Motor.. 
Motor.. 


1.230 
1.230 
1.134 
1,300 
1,295 

1.200 


25 
25 
18 
18 
15 

12 


Opt 

HoUey... 


Spl-pren. 
Spl-prws . 
Spl-preas . 
Sp'-press . 
Spl-preas . 

Circ-spl . 



Motor.. 



900 
900 ( 



Molar.. 
Molar.. 
Motor.. 
Motor.. 
Motor.. 



Molar.. 
Molar.. 
Motor.. 
Motor.. 



Soor 

Motor. 
Molar.. 
Motor.. 

D-eMt. 

Motor.. 



Motor.. 



''nit-. IMift... 
'Vol.. Mtl.J 
tent.. Mill... 



1.000 
1,000 
1,000 ' 
1,000 
9*0 I 

1.500 
1,500 

l.ioo ! 

950 
950 
900 I 

1.400 j 

1.100 I 

950 I 



Motor.. 
Motor.. 
Motor.. 
Motor.. 
Motor.. 



10J ]Own Spl-pn 

10J |Own Spl-preas 

15 Strom Circ-spl. . 

10 .Strom Circ-apl. . 



Cut.. 


Motor.. 


1.000 


14 


Cent.. 


Motor.. 


1.000 


16 


Cat.. 


Motor.. 


1,000 


12 


Cat.. 


Motor.. 


1.000 


12 


Cat.. 


Motor 


1,000 


14 


None 


1 

Nose . 


1.500 


15 


<oet 


Motor.. 


1,500 


12 


Son 


Motor.. 


1.500 


t 


L-b... 


Gearaet . 


1,150 


15 


U. 


Oenrset.. 


1,150 


15 


L-b. 


Geaoat.. 


1.150 


IS 


U. 


Gearaet.. 


1.150 


15 


U>. 


Gearaet.. 


1,250 


12 


W> 


Gearaet.. 


1,250 


12 


L-k. 


(leanet.. 




None . 


1 

None 






None 








Cat.. 


Motor.. 


1,000 


13) 


Cat.. 


Motor.. 


1.000 


,3 


Cat.. 


Motor.. 


1.400 


20 


Cat.. 


l-wheel 


1.2O0 


It 


Cat.. 


F-wbeel 


1,400 


14 




1 


1,000 


15 


Cat.. 


Motor.. 


1,230 


18 


Cat.. 


Motor.. 


1.2O0 


It 


Cat.. 


Motor.. 


1.2O0 


It 



| Strom Circ-apl. 

I Strom Circ-apl. 

I Strom Circ-apl. 

Strom. 
Strom. 

ISckeh.. 
Strom. 
iStrom. 



Circ-apl . 
Circ-«p! . 

Circ-apl. 
Circ-apl . . 
Cire-apl. . 

Ciro-apl. . 

Ray 'Circ-apl. . 

Ray I Circ-apl . 

Ray ICirc-spl. . 

Ray Circ-apl. . 

Circ-apl. . 
Cirwpl. . 

Pressure. 
Pressure. 
Pressure. 
Pressure. 



Ray. 
Ray. 



Strom. 
Strom. 



Strom. 



18 11 
17 A 

14 

12 

10 

20 
18 
15 
12 
10 



i Strom Spl-preas. 

Strom | Spl-preas. 

I Strom , Spl-preas. 

|Own jSpl-preas. 

Scbeb Spl-preas. 

Scheb Spl-preas. 

Scbeb |Spl-presa. 

Strom Circ-apl . . 

Scheb Spl-preas. 

Scbeb. ...Spl-preas. 

Scheb Spl-press. 

Scbeb Spl-preas. 

j Scbeb Spl-preas. 



Master.' 
Master. 
Master. 
Master. 
Master. 
Master. 



Circ-spl . 

Circ-spl 
|Circ-spl. . 

Circ-spl. 
| Circ-apl. 

Pressure. 



950 


15 


950 


15 




15 


1,000 


18 


1,285 


16 


1.600 


16 


1,400 


15 


1.400 


14 


1.400 


14 


1.400 


12 


1,000 


10 


1.000 


14 


1.000 


12 


1.000 


12 


1,000 




l.ooo 


3 


1,400 


» 


1.500 


25 



28 | Splash . . . 

15 , Zenith. ... Pressure.. 

17 Ray Circ-spl 

Ray Circ-apl . 

[Ray |Cire-opl. . 

Zenith... Circ-apl.. 

ftrom Spl-press 

Circ-apl . . 

16 : HoUey Spl-preas. 

ICarter. . . |spl-preas. 
I Strom Spl-preas. 



Strom. 
[Strom.... 

Strom 

Carter. . . 



Scheb. 



Spl-press . 
Spl-press. 
Spl-press 
Spl-press . 

Circ-spl . . 

Splash... 
Splash . . . 
Splash... 
Splash .. 
Splash . . . 

Fuel-inj . . 



25 'Xephyr.... ."irc-apl 



Own. 
|Own 
Own 
lOwn 
jOwn 

Own 



TRANSMISSION 



Clutch 
Type 



Cone... 
Cone. . . 
Cone... 
Cone. . . 
Cone.. . 

WeW.. 

Dry-d.. 
Dry-d.. 

Wet-d. 
Wet-d.. 

Dry-d.. 
Dry-d.. 
Dry-d.. 
Dry-d.. 
Dry-d.. 



GEARSET 



Typo 



Selec. 
Selee. 
Selec. 
Selec. 
Selec. 

Selec.. 

Selee.. 
Selee.. 

I 

Selec.. 
] Selec.. 

Selee.. 
Selec.. 
Selec.. 
Selec.. 
Selec.. 



Location 



Amid. 
Amid . 
Amid. 
Amid . . 
Amid. . 

' Unit-i . 



WeW.. Plan. 



Dry-d. 

Cone.. 
Dry-d. 



Cone.. . 
Drv-d.. 
Dry-d.. 

Exp-s 
Exp-*, . 
Exp-e. 
Exp-e. . 
Exp-s. . 
Exp-s . 
Exp-e. . 

Dry-d.. 
Wet-d.. 
Wet-d.. 
Wet-d. 

Wet-d.. 
Dry-d.. 
Dry-p.. 



Selec. 
Selec. 
Selec.. 

Pro*.. 
Prog.. 
Prog.. 
Prog.. 
Pre*.. 
Prog.. 
Prog.. 

Selec. 

Selec. 
| Selee.. 
.Selec., 

! Selec. 
.Selec.. 
Selec.. 



. .Unit-j... 
. I'nit-] 



Unit-j 

Unit-m... 

Unit-m — 
Unit-m — 
Unit-m — 

Unit-m 

Unit-m 

Amid .... 
Unit-m — 
Unit-m — 

Unit-m... 
Unit-m — 
Unit-m — 
Unit-m... 
Unit-m... 
Unit-m... 
Unit-m.... 

Unit-m — 

Unit-i 

Unit-j 

Unit-i 



Selec. 
Selec. 
Selec. 



Unit-m — 
Unitao... 
Unit-m.... 

. Unit-m — 

. ' Unit-m — 

. Unit-i 

. i Unit-m... 



Cone. . 

Cone.. . 
Cone.. . 
Cone.. . 
Cone... 
Cone.. . 

Dry-d.. 
Dry-d.. 
Dry-d.. 
Dry-d.. 
Dry-d.. 
Cont-b. 

None. . 

Cone.. . 



Dry-d.. 
Dry-d.. 
Dry-d.. 

Dry-d.. 

Cone. . . 

Cone... 

Cone — 

Dry-d.. 

WcKi.. 

Wet-d.. 

Wet-d. 

Wet-d. 

Wet-d. 

Cone 

Dry-p.. 
Dry-p.. 
Dry-p.. 
Dry-p.. 
Dry-p.. 

Dry-d.. 

Cone.. . . 



Selec .... i Amid . 



I 



Selec. 
Selec. 
Selec. 
Selec. 
Selec. 

Selec. 
Selec. 
Selec. 
Selec. 
Selec. 
Selec. 

Fric.. 

Selec. 



Unit-i. 
Unit-j. 
Unit-I. 
Unit, . 
Unit-j . 



Unit-m 

Unit-m 

Unit-m... 

Amid 

I Unit-i — 
■Unit-j... 



Amid. . 
Unit-j • 



Selec. 
Selec. 
Selec. 

Selec. 

Selec. 

Selec. 

Selec. 

Selec. 
Selec. 
Selec. 
Selec. 
Selec. 
Stlec. 

Selec — |Unit-x. . . 



I Unit-m . . 
Unit-m.. 
Unit-m. . 

Unit-m . . 



Unit-i . . . 

Unit-m.. 

Unit-m . . 

Unit-m.. 
Unit-j... 
Unit-j--- 
Unit-j... 
Unit-j . . . 
Unit-j . . . 



Prog.. 
Prog. 
Prog.. 
Prog.. 
Prog. 

Selec.. 

Selec.. 



Unit-j . . . 
Unit-j . . . 
Unit-j... 
Unit-j . . . 
Unit-j . . . 



Unit-j . . . 
Unit-m . . . 



| Total 

Gear- 
Ratio 

Speeds in 
Hifh 



3 
3 
3 
3 
4 

3 
3 
3 
4 
4 
4 

Any 

3 

3 
3 
3 

3 

3 

3 

3 

3 
3 
3 
3 
3 
3 



51-1 
6 -1 
6J-1 
7J-1 
9,-1 



Final 
Drive 



Bevel 

Top worm 
Top worm. 
Top worm. Springs. 
Top worm . 1 Springs. 



Tah. 
By 



T-arm.. 
T-arm.. 

Springs. 



7,-1 I Dbl chn . 



I0J-1 
101-1 



12 -1 
14 -1 

71-1 
6j-l 
61-1 
8 -1 
8 -1 



61-1 
9 -I 
9 -1 
91-1 

51-1 
7 -1 



8 -1 
61-1 



61-1 
6j-l 
6!-l 
81-1 
91-1 

6 -1 
6}-l 
61-1 
101-1 
12 -1 
12 -1 



61-1 

61 1 

6J-1 
71-1 

71-1 

31-1 

5 -1 



-1 
-1 
-1 

7 -I 

8 1 
81-1 

31-1 

81-1 

11 -1 

12 -1 
llj-1 

6J-1 



SPRINGS 



Frost 



r-EU... 
I-EU... 
i-Ell... 
i-EU... 

I-Ell... 



Dbl chn . . . [ i-EU. 

l-Ell. 

I-Ell 

H 



Rear 



j-EU. 
i-Ell. 
l-Ell. 
l-Ell 
l-Ell. 



CONTROL 



Steer 



Left 

Left. 
Left. 
Left. 
Left. 



Lovers 



Cent.. 
Cent.. 
Cent.. 
Cent.. 
Cent.. 



Pre- 

Tdko? 
By 



Springe. 
Springs. 
Springs. 
Springs. 
Springs. 



l-Ell... Left.... Cent. 



Dbl chn. 



Dblehn-f.. 
Dhlchn-f. 



Dbl chn 

Top worm. Springs. 

Dbl chn... | 

Dbl chn... 

Top worm . Springs. 



Dbl chn. 
Dbl chn. 
Dbl chn 



Int-g.. 


Tor-t. . 


Int*.. 


Tor-t. . . 


Intn... 


Tor-t. . 


Intg. 


Tor-t. . 


Int-g. . 


Tor-t. . 


Int*. 


jTor-t. . 


Int-g. 


..[Tor-t... 



EU. 

i-Ell. 
Ell. 
j-EU. 
i-Ell. 
i-EU. 

l-Ell. 

,-EU.. 
1-EU. 

1 EU. 

EU.. 

Ell.. 
-Ell.. 

EU.. 
.-Ell.. 
i-EU.. 



Dbl chn l-Ell. 

Dbl chn. I-Ell. 

Dblehn 1 
Dbl chn. 



Bevel Tor-t. . 

Doub-r... T-arm... 
Doub-r... T-arm.. 

! Dbl chn 

i 

Top worm Springs. 
Dbl chn .. Blank.. 
jTopworm. Springs.. 

Dblehn 



1-EU. 
i l-Ell. 

1 1-EU. 
1-EU. 

iPlat . 
.I-Ell.. 
. Plat . 

'Plat. . 

l-Ell.. 

I I-Ell.. 
J-Ell.. 
J-Ell.. 

1 J-Ell - . 

;i-eu.. 

I-EU.. 
i-Ell.. 
. 1-EU.. 
l-Ell.. 
l-Ell.. 

'l-Ell.. 
I-EU.. 
l-Ell.. 
l-Ell.. 

Plat. . 
iPlat... 
. IPlat.. 



I-Ell 
1-EU. 
l-Ell. 

I-EU. 
i-EU. 
i-EU. 



EIHp... EUip.. Right . {Right. 



Right 
Right. 

.Left.. 
'Right. 

Left . 
Left.. 
.Left.. 
Left.. 

r- 

Right. 
Right. 
Right. 

Left.. 
Left.. 
Left.. 
Left. . 
Left.. 
Left.. 
Left. . 

Left 
Right. 
Right 
j Right. 

Right 
Right 
Right 



Right 
. Right. 

Cent.. 
.Right. 

. Cent.. 

Cent.. 
..Cent.. 
JCent.. 
.jCent... 

. | Right. 
Cent.. 
Cent.. 

Left... 
. 'Left. . . 
..Left... 
.Left... 
.Left... 
..Left. . . 
.Left... 

Jcent... 
Right. 
Right 
Right. 

iCent... 
Cent.. 
Cent.. 



Uppard-Seew. . . . B* 
LipaaraVStew. BW* 
Lhjeard-St.w H 
LieearaVStew F 
Lippord-Stew G 



J-Ell. 
i-EU. 
i-EU. 



1-EU. 
1-EU. 
1-EU. 



Left . 
Left. . 
ILeft.. 



Cent.. 
Cent.. 
Cent.. 



1-EU.. 1-EU... ILeft... Cent 



Dblehn. 
Dblehn 
Dblehn 
Dblehn 
Dblehn 



ITopworm R-r 

Topworm R-r. . . 
1 Top worm Springs. 
Topworm Springs. 

Dblehn 

Dblehn 



Sing chn 

Dhlchnf 

Top worm Springs. 
Top worm Springs. 
Top worm . Springs. 

Topworm. Springs. 

Dblehn 



Bevel . 



R-r 



l-Ell. 
I-Ell. 
J-Ell . 
l-Ell. 
1-EU. 

l-Ell. 
1-EU. 
li-EU. 
1-EU.. 
J-Ell., 
i-EU. 

l-Ell. . 

'l-Ell. 

I-Ell.. 
l-Ell. 
l-Ell.. 

1-EU.. 

I-EU.. 

1-EU.. 



i-Ell. 
1-EU. 
1-EU. 
I-Ell. 
l-Ell. 

l-Ell. 
1-EU.. 
i-Ell. 
1-EU. 
1-EU. 
1-EU.. 

I-Ell. 

1-EU.. 

)-EU.. 
l-Ell.. 
l-Ell., 

l-Ell.. 

I-Ell.. 



Left. . 
Left . 
Right 
Right. 
Right 

Right. 
Right 
Right. 
Right. 
Right. 
Right. 

Left.. 

Left.. 

Right. 
Right. 
Right 

Left.. 

'Right 



I 

. Cent.. 

. Cent.. 
.Right. 
Right 
Right 

JCent.. 
Cent.. 
Cent.. 
Cent.. 
Right. 
Right 

jCent.. 

Cent.. 

Cent.. 
Cent . . 
Cent.. 




R-r Merelaad 7X 
R-r Merelaad IX 

R-r Montana 2X 

R-r I Merelaad IX 

R-r McroUnd SX 

R-r Merelaad (X 



R-r 

R-r. 



jMetekart. 

Natee.... 



1*2 

...3* 



Ellip.. Left 



71-1 ITopworm Springs. i-EU 1-EU. 



Top worm . 1 Springs. . 

Dblehn. 

Dblehn 

Dblehn. 

Dblehn 

Dblehn. i 



1-EU. 
i-Ell. 
l-Ell. 
l-Ell. 
i-Ell. 
I-Ell. 



1-EU. 
I-Ell. 
l-Ell. 
l-Ell. 
l-Ell. 
j-Ell. 



Bevel. Tor-t.. J-Ell.. l-Ell. 



Dbl chn 
Dblehn 
Dblehn. 
Dblehn. 
Dblehn. 

Dblehn 

Bevel . 



! i-Ell. 

i-Ell. 

I-EU. 
| I-Ell. 
-Ell. 



I-Ell. 
l-Ell. 
l-Ell. 
i-Ell. 
i-Ell. 

i-Ell. 



i-Ell. 

Tor-t ! I-EU.. ' I-Ell. 



Left . 

Right. 
Right 
Right. 
Right 
Right 
Right 

Left . 

Right. 
Right 
Right 
Right 
Right 

Right 

Right 



Cent. . 
Right. 
Cent.. 
;Left. 



Springs. NeteeoftLoM El 

Springs. NcleeatLeM. El| 

Springs. Noleea*LeM. . E2 

Springs. Natee C 



R-r. 



ICent.. 
Right. 
Right. 
Right. 
Right 
Right 



R-r. . . 

I 

Springs. 

Springs. 

R-r. . . 

R-r 

R-r. 

R-r 

R-r... 



New Ten L 

O. K C*D 

OM Hickory . MW 

OMRaliakle IJ 
Old Reliable 2 

Old Reliable J 

OMReliabU 4 

OMReliakU ! 

Old Reliable 7 



,C*nt.. Tor-t 



Right 
Right 
Right 
Right 
Right 



Overland. 

R-r Packard . 

R-r Packard 
R-r Packard 
R-r Packard 
R-r 'Packard 



11 

t 
1 
4 
5 
6 




. .ska, Strom, Stromberg: Scheb, SeheUer; Ray, Rayfield; Excel, ExceUior; King, Kingston; B-Z, Breete-Zephyr. Lnbrkatien, Splash, non-circitlating or timpie tplith; Circ-apl, circulating- 
•>"*••' s vH«««. rplua-nrssnrr; Fuel-in, fuel injection, oil mixta xrilh/uei; Pressure, pretture feed, no tplaeh. Oatcb Type, Dry-p, dry plate: Dry-d, dry multiple disc; Wet-d, wet ink or duk-in-oil: R<one, 
font or inmtoi cone; Exp-s, rz ponding thoe; Cont-b, contracting band. Gearaet Type, Prog, progreuitt oliding goat; Selec, select!** alidtno gear Plan, planetary; Ind-c. conetant-metn xndiridval-dutek; 
± . rtrt r*V ^ y< *' *ydroitlic; Elee, electric. Gearaet Location, mid, alnidsnipi; Unit-m, unit with motor; Unit-j, unit with jackehaft; Uoit-x, unit wiih axle; Unit-*, vail oVifeeta/l. Final Drive, Bevel. 
r l n' ^ wjt> r- aoutde-redvetion, beret and spur; Int-g, infernal pear,- Top worm, uvrm gear vith worm on top; Dbl chn, double chain; Sing chn, finale eAatn; -f, to front wheels: -4, to all four uheelt. Driving 
iiT*',. ™*** T -»™. torque-arm; Tor-t, toreim tube; Sub-f, tub-frame. Springs, Ellip, oIlinKc; l-Ell, half-elliptic; J-EU, ouarter-ettiptic; l-Ell, IAres-juorter»-<»Vi|)lit, Plat, platform: T-ell. twueirss 
—pat; Uat, eantikter; Comb, cemoinotion of half-elliptic and elliptic on double frama. Steering, Cent, omto. Levers, Cent, center; C4r, oearthi/t center, brake right; CAi. gear tax fl center, brake loft; 

St-col, steering column Preealsiea R-r, rom'u. rods,' T-arm torque arm; Tor-t torsion tube; Sub-f, tub-frame. 
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Tabulated Specifications of 377 Different Models and Capa 



ISM 



... 1 
...3 
»1 

. CW 
DW 
EW 

. GW 

BSJ 

.. A5 



W 

? 
PW 
H 

. HX 

D 
DL 

... F 
. Ft 



. 8T 
1*Z 

. 8X 



Standari-0 DX 

SUndard-0 A 

Staadard-0 ... AX 

Slandard-0 B 

Staadard-0 BX 

Standard-0 C 

Standard-0 CX 



Capac- 
ity in 
Pound ■ 



Stewirl-B 

Stewart-K C 



1,500 
2,000 
4,000 

9.000 
8.000 
10,000 
12.000 

4.000 

10,000 

4.000 

1.500 
2,000 
3,000 

2,000 
6,000 
7.000 

3,000 
4.000 
6,000 
10,000 

7.000 
10,000 

3.000 
4,000 
6,000 

1.500 
3,000 
4.000 
4,000 

400 

3,000 

2.000 
3.000 
4.000 
4,000 
6.000 
10,000 

2.000 
2.000 
2,000 
2.000 

7.000 
12,000 

4.000 
8,000 

4.000 
8,000 
12,000 

6,000 
14.000 

1,500 
2,000 
2.000 
3,000 
3,000 
4,0(><P 
7,000 

1.300 
3.000 
5.000 
7,0011 
10,000 

1.000 
4,0 V.I 

e.o.'ii 

i 10,0011 
12.0011 
14,000 

1.500 
2,000 



Studebaker 5 

Sullivan G 



3,000 
1.500 



Price 
of 



950 

1.300 
1,950 

3,700 
4,000 
4,500 
5,000 

3,000 
4,500 

1,650 



1,350 
1,475 

2.000 
3,500 
3,500 

2,450 
2.800 
3.400 
4,500 

3,400 
4,500 

1.900 
2,250 
3,000 

1.290 
1.660 
1,910 
1.910 

395-c 

2,000 

2,000 
1.975 
2,375 
2.500 
2,975 
4.000 

1,400 
1,450 
1,500 
1,550 

3,750 
4,750 

2,000 
3,000 

2,850 
3,750 
4,400 

2,750 
3,300 

1,700 
1,700 
1,900 
1,800 
2.100 
2.000 
3.200 

1,600 
2,100 
2,800 
3,350 
4,200 1 
I 

850-c 
2,800 
3,400 
4,500 
4.650 
4,750 

1,500 
1,100 

985 

1,600 

1,600 





TIRES 


baae 

in 
1 achat 


Kind 


SIZES IN 
INCHES 






Front 


Rear 


120 
120 
145 


Solid.... 
Solid... 
Solid.... 


36x2} 

36x3 

36x4 


36x3 
36x3} 
36x4d 


151* 
151* 
151* 
151* 


Solid.... 
Solid.... 
Solid.... 
Solid... 


36x5 
36x5 
36x6 
36x6 


40x5d 
4 0x3d 
42x6d 
42x7d 


150* 
168* 


Solid... 
Solid.... 


36x4 
36x5 


36x4d 
40x6d 


130* 


Solid.... 


36x4 


36x3 }d 


124 
124 
144 


Solid*.. 
Solid... 
Solid.... 


35x3* 

35x3 

35x3) 


35x3}* 

35x4 

35x5* 


120 
144 
156 


Solid.... 
Solid.... 
Solid.... 


34x3i 

36x5 

36x5 


36x4 

36x5d 

40x5d 


144 

150 
156 
171 


Solid.... 
Solid.... 
Solid.... 
Solid.... 


34x3} 
36x4 
36x5 
36x6 


36x3d 
36x4d 
40x5d 
40x6d 


132 
138 


Solid.... 
Solid.... 


36x5 
36x6 


40x5d 
40x6d 


125* 
125* 
147* 


Solid.... 
Solid.... 
Solid.... 


36x3 
36x4 
36x5 


36x4 

36x4d 

36x5d 


120 
106 
118 
140 


Solid*... 
Solid.... 
Solid.... 
Solid.... 


36x3* 
36x3} 
36x3} 
36x3} 


36x3}* 
36x3} 
36x4 
36x5 


96 


Pneu.... 


28x3 


28x3 


150 


Solid.... 


36x3} 


36x5 


135* 

150 

150 

160 

171 

175* 


Solid.... 
Solid.... 
Solid... 
Solid.... 
Solid... 
solid .... 


36x3} 

36x3} 

36x4 

36x4 

36x5 

36x6 


36x5 

36x5 

40x3}d 

36x4d 

40x5d 

40x6d 


120 
144 
120 
144 


Solid.... 
Solid... 
Solid.... 
Solid... 


34x3 
34x3 
34x3 
34x3 


36x4 
36x4 
36x4 
36x4 


168 
168 


Solid... 
Solid.... 


36x5 
36x6 


36x5d 
40x6d 


136* 

152 


Pneu*... 
Pneu*... 


36x4}* 
39x6* 


36x4}* 
39x6* 


115 
115 
139 


Solid... 
Solid.... 
Solid... 


36x4 

36x5 
36x6 


36x3}d 

36x5d 

36x6d 


144 

112 


Solid .... 
Solid.... 


36x5 
40x6 


36x5d 
40x6d 




Pneu. . . . 


34x4} 

36x4* 

36x4* 

37x4 J* 

37x4}* 

37x5* 

36x5 


34x4} 

36x4 

36x4 

36x4} 

36x5 

36x5* 

36x5d 


134 

124* 

134* 

134* 

144* 

162 


Solid*... 
Solid*.. 
Solid*... 
Solid*... 
Solid* . . 
Solid... 


125 

150 

142* 

155* 

168 


Pneu. . . . 

CAS 

Solid ... 
Solid.... 
Solid.... 


34x4} 

34x3} 
34x3} 
36x4 
36x6 


34x4} 

36x5 
.36x3}db 
40x4dh. 
40x6db. 


88 
148' 
158* 


Pneu.. , . 
Solid .... 
Solid.... 


30x4 

36x5 
36x6 
38x6 


30x4 
36x.1}d* 
36x4d* 
40x6d 


144 
144 


Solid .... 
Solid ... 


38x6 
38x7 


42x6.1 
42x7d 


124 
96 


Pneu. . . . 
Solid .... 


34x4} 
36x3 


34x4} 

36x3 


108 


Pneu. . . . 


34x4) 


34x4} 


129 


Solid .... 


36x3 


36x4 


112 


Solid .. . 


34x3 


34x3 



MOTOR 



Location 



Under bood . 
Under hood. 
Under hood ■ 



Under hood . 
Under hood . 

Under hood . 

Under hood . 
Under hood . 
Under hood . 

Under hood . 
Under hood. 
Under hood . 

Under hood. 
Under hood. 
Under hood . 
Under hood . 

Under floor 
Under floor . 

Under hood . 
Under hood. 
Under hood . 

Under hood. 
Under floor. 
Under floor. 
Under hood . 

Under hood. 

Under hood . 

Under hood. 
Under hood . 
Under hood ■ 
Under hood . 
Under hood. 
Under hood. 

Under hood . 
Under hood . 
Under hood . 
Under hood. 

Under hood. 
Under hood. 

Under hood . 
Under hood . 



Under hood . . 
Under hood.. 

Under hood.. 
Under hood.. 
Under hood.. 
Under hood.. 
Under hood . . 
Under hood . 
Under hood.. 

Under hood. 
Under hood . 
Under hood . 
Under bood . 
Under hood . . 

Under hood. 
Under hood. 
Under hood . 
Under hood.. 
Underflow. 
Under floor. . 

Under bood. 
Under seat.. 

Under hood. 

Under bood. 

Under hood . 



CYLINDERS 



No. 



Bore Stroke 
in in 
In*. ' Ins. 



S.A.E. 
H.P. 



3.50 
4.00 
4.62 

4.50 
4.50 
4 50 
4 50 

4 00 

4.87 



3.50 
3.75 
3.75 

3.75 
4.25 
4.50 

4.00 
4.25 
4.00 
4.75 

4.75 
4.75 

3.75 
4.12 
4.50 

3.50 
4.00 
4.12 
4.12 

2.62 

3.75 

3.75 
4.12 
4.12 
4.12 
4.25 
4.75 

3.75 
3.75 
3.75 
3.75 

5.00 
5.25 

4.00 
5.25 

4.12 
5.00 
5.00 

4.50 
4.50 

4.00 
4 00 
4.00 
4.00 
4 00 
4.00 
4.37 

3.75 
3.75 
4.25 
4.50 
4.50 

2.75 
3.75 
4.25 
4.50 
4 75 
4.75 

3.50 
5.00 



5 .00 19 61 

5 .25 ; 25 .60 
5.25 34.28 

6.50 32.40 

6 50 I 32.40 
6 50 I 32.40 
6 50 I 32.40 



5 50 

6 00 



25.60 
38.25 



Crlio- I Valves 
del 



Block 
Block. 
Block. 

Pairs.. 
Pairs.. 
Pairs.. 
Pairs.. 

Pairs.. 
Pairs.. 



4.50 | 27.20 Pairs.. 

5.00 , 19.61 Block. 

5 25 ; 22.50 Block. 

5.25 22 50 Block. 



5.25 22 50 
6.75 : 29 00 
6.75 I 32.40 



5.00 
5 00 
5.50 
5.50 

5.50 
5.50 

5 25 

5.25 
5.50 

5.12 
4.50 
5.00 
5.00 

4.00 

5.25 

5.50 
5 60 
6.50 
5.50 
5 50 
6.75 

5.25 
5 25 
5.25 
5.25 

5.75 
5.75 

5.00 
7.00 

5.25 
6.00 
5.00 

5.50 
5.50 

4 50 
4 50 

4.50 

4 50 
4.50 
4.50 
6.00 

5.25 
5.25 

5 25 
5 50 
6.75 

4 00 

5 75 
5 75 

5 75 

6 75 
6 75 

5 00 
5.50 



3 50 5 00 



25 60 

29,00 
25 60 
36.15 

36.15 
36.15 

22.60 
27.20 
32.40 

19.61 

25.60 
27.20 
27.20 

11.23 

22.50 

22.50 
27.20 
27.20 
27.20 
29.00 
36.15 

22.50 
22.50 
22.50 
22.50 

40.00 
44.20 

25.60 
44.20 

27.20 
40.00 
40 00 

32.40 
32.40 

25.60 
25.60 
25.60 
25 60 
25 60 
25.60 
30.65 

22 50 
22.50 
29.00 
32 40 
32.40 

12 08 

22 50 
29 00 
32 40 
36 15 
36 15 

19 61 

20 00 

19 61 



Block. 
Pairs.. 
Pairs.. 

Block. 
Pairs.. 
Pairs.. 
Pairs.. 



Pain.. . 
Pairs.. 

Block. 
Block 
Pairs.. 

Block. 
Pairs.. . 
Pairs.. 
Pairs.. 

Block 

Block 

Block. 
Block 
Block. 
Block. 
Block. 
Block. 

Block. 
Block. 
Block. 
Block. 

Pairs.. 
Pairs . 

Pairs.. 
Pairs.. 

Block. 
Pairs.. 
Pairs.. 

Pairs.. 
Pairs.. 

Pairs.. 
Pairs.. 
Pairs.. 
Pairs.. 
Pairs.. 
Pairs.. 
Pairs.. 

Block. 
Block. 
I Block. 
I Pairs.. 
'Pairs.. 

Block, 
i Pairs.. 
Pairs.. 
Pairs.. 
Pairs. . 
Pairs.. 

Block. 
Sing . . 



Placed 



COOLING 



Water 

Circu- 
lation 



RAH 
RAH. 
RAH. 

Opp.. 
Opp.. 
Opp.. 
Opp.. 

Opp.. 
Opp.. 



Thermo. . 
Thermo. . 
Gear 



Cent. 
Cent. 
Cent. 
Cent. 

ICent. 
Cent. 



RAH. . . Cent. 

Right 

Left.. 
Left. . 

Right 
Right. 
Right. 



Tbermo. 

Cent.. . 
Cent... . 



Cent.. 
Cent.. 
Cent.. 



Thermo 

Cent... . 
Cent.. . 
Cent.... 



Opp... 
Opp... 

LAH.. 
LAH. 
LAH. 

Right. 
Left. 
Left.. 
Left... 

Left... 

Left... 

Right. 
Right. 
Right 
Right 
Right. 
Right. 

Left.. 
Left.. 
Left.. 
Left.. 

Opp... 
Opp... 

Opp.. 
Opp.. 

Left.. 
Left.. 
Left. . 

Left.. 
Left.. 

Right. 
Right. 
Right. 
Right 
Right. 
Right. 
Right. 

Left.. 
Left. . 
Left. . 
Left. . 
Left. . 

Right. 
Right. 
Right. 
Right 
Right 
Right. 

' Right. 
Head.. 



Cent. 
Cent. 

Gear. 
Gear. 
Gear. 



Cent... 
Cent... 
Cent... 
Cent.. 
Cent.. 
Cent... 



Block ... Left.. 



3.75 ! 4 50 | 22.50 Block.. Right... Thermo... Finned... Sing 



3 75 4 50 22 50 



Cent. 
Cent. 

Cent. 
Cent. 

Cent. 
Cent. 
Cent. 

Cent. 
Cent. 



Cent.... 
Cent... . 
Cent.... 
Cent.... 
Cent.... 
Cent.... 
Cent.... 



Cent.. 
Cent.. 
Cent.. 
Cent.. 
Cent.. 



Thermo. 

Cent.. . 
Cent.... 
Cent.. . 
Cent.. . 
Cent .... 



Radiator 
Typo 



Finned . . . 
Finned.. . 
Finned.. . 

Finned . . . 
Finned . . . 
Finned . . . 
Finned . . . 

Finned . . . 
Finned . . . 

Finned . . . 

Finned . . . 
Finned . . . 
Finned . . . 

Finned . . . 
Finned . . . 
Finned . . . 



Sq-t.. 
Sq-t.. 
Sq-t.. 
Sq-t.. 

Cell... 
Cell... 



IGNITION 



Typo 



Make 



Cell.. 
Cell. 
Cell.. 



Thermo. . . Cell. .. 
Cent Finned. 



Finned . 

Cell... 
Cell... 
Cell... 
Cell... 
Cell... 



Cent Finned . . 

Cent Finned.. 

Cent Finned.. 

Cent Finned. 



Finned. 
Finned. 



Sq-t. 
Sq-t. 

Sq-t. 
Sq-t. 
Sq-t. 

Cell.. 
Cell.. 



Z-»-t 

Z-s-t 

Z-s-t 

Z-*-t 

Z-t-t 

Z-i-t 

Z-s-t 



Sq-t.... 
Sq-t... 

Sq-t 

Sq-t.... 
Sq-t. . . . 



Thermo. . 
Cent 



Cent. 



Block Righ I Thermo 



Dual Day-D.. Hand 

Dual IDay-D.. Hand 

Dual Dav-D.. 



Spark 



Sing Bosch Fixed. 

Sing Eisemann. . ! Fixed 

Sing. ..... Eisemann. .. Fixed . 



Dual. 



Sing.. 
Dual. 
Dual. 

Dual. 
Dual. 
Dual. 
Dual. 

Dual. 
Dual. 

Sing.. 
Sing.. 
Dual. 



Thermo Finned — 

Cent Sq-t 

Cent Sq-t 

Cent Finned 



Sing.. 
Dual. 
Dual. 
Dual. 

Sing.. 

Sing.. 



Sing. . 
Sing.. 
Sing.. 
Sing.. 
Sing. . 
Dual.. 

Sing.. 
Sing. . 
Sing. . 
Sing.. 

Doub. 
Doub. 



Sing. 
Sing. 



Sq-t Sing 

Cell Sing 

Cell Sing 

Cell Sing 

Sq-t .Dual 

Sq-t jDual 



Hand. 

Hand 
Hand 
Hand 
Hand 



Sing Bosch Hand 

Dual IBosch Hand 



Dual Bosch. 

Dual Bosch. 

Dual Bosch. 

Dual Bosch. 



Nat l Hand 



Eisemann. . Fixed . 
Eisemann. . Auto.. 
Eisemann. . Auto. . 



Bosch Hand 

Bosch Hand 

Bosch Hand 

Bosch... Hand. 



Bosch. 
Bosch. 



Fixed 
Fixed 



Bosch 2-pt. 

Bosch. 2-pt. . . 
Bosch 2-pt, . . 



Split... 
Bosch.. 
Bosch... 
Bosch... 



Fixed. 
Hand 
Hand 
Hand 



Atw-K Auto.. 

Bosch Fixed. 



Fixed. 
Hand. 
Hand 



Eisemann.. 
Eisemann. . 
Eieemann. . 
Eisemann ..i Hand . 
Eisemann. . Hand . 
Eisemann. . Haad 



Eisemann. . 
Eisemann.. 
Eisemann.. 
Eisemann.. 



Fixed 
Fixed 
Fixed 
Fixed 



Hud 
EiKrnann. . | Hand . 



'Bosch, 
i Bosch' 



IHand 
Hand 



Dual. 
Dual* 



Sing Eisemann. .jAuto.. 

Sing Eisemann.. Auto. 

Sing Eisemann. . Auto.. 



Sing 

Sing 

Sing 

Sing 

Sing 

Sing 

Sing 



Sing. 
Sing. 
Sing. 
Sing. 
Sing. 




Eisemann.. Fixed 
Eisemann. . Fixed 



Eisemann. 



Eisemann.. 
Eisemann. 

Rlrof**f* f\**.n*'i . 

Eisemann. 
Eoemaun. 

Eisemajin, 
Kiaemann. 
Eiaem&nn. 
EiBemann. 
Eisemann. 



Hand 

Fixed 
Hand 
Fixed 
Fixed 
Fixed 
Hand. 

Auto.. 
Auto.. 
Auto.. 
Auto.. 
Auto.. 



Eisemann.. Hand. 
Eisemann. . Auto . . 
Eisemann. .Auto.. 
Eisemann. .; Auto . 
Eisemann. .1 Auto. 
Eisemann. . Auto . 



ABBREVIATIONS: General, *, with other option*: Opt, optional. Price, -c, complete with body. Tiros, Kind, Pneu, pneumatic; Sol-st, solid in front, steel in rear; PAs, pneumatic in front, solid in rear; Vox, 
pneumatic in front, auhion in rear; CAs, cushion in front, tolid in rear. Tire Sixes, d, dual. Motor Location, Bctw seats, between teate. Cylinder Caat, Sing, singly or inditiduatly. Location of Valna, 
Opp. oppotitr, or T-head type; Top (2-cylinder motors, only). L-head cylinder laid horitontal vith salves up; RAh, at right and in head, L-head cylinder; LAh, at left and in head. L-head cylinder; 2-cye. two-cyeir 
molor, no voltes; Back, L-head motor placed transversely mth valves at rear. Water Circulation, Cent, centrifugal, pump; Gear, year pump; Thermo, thermo-typhon circulation; Air, air-moled, no rater. 
Radiator Typo, Finned, finned-tube; Cell, cellular or honeycomb; Sq-t. square-tube or fiat-tube; Z-z-t, zig-zag-lube or crimped fiat-tube. Ignition, Type, Sing, single; Doub, double; Dual-d, dual-double. 
Make of Magneto (or other sparking devices), Split. Splitdorf: Conn. Connecticut; King. A'inoeton; West, Westinghouse; Day-D, Dayton-Dick; Atw-K, Alwater- Kent. Spark Advance. Auto, auto- 
matic; 2-pt, two-point fued, battery circuit filed in retard, magneto in advance. Governor Typo, Cent, centrifugal; L-b, loose-ball: Suet, suction; Hyd, hydraulic. Governor Drive, Motor./rom motor; D-sbft 
from driving shaft; F-wheel. from front wheel; Geareet. from geartet countershaft; Duplex, from both the motor and the driving shaft, by overrunning clutches. 
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THE MOTOR TRUCK 
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cities of Motor Trucks Now Built by American Manufacturers 



MOTOR 



Tyes 



Drive 



rot.. 
Caii.. 

Cart.. 

Can.. 
Cart.. 



Sort. 

NWt 



(est.. 
Cart.. 



M.,'..r 
Motor. 



M .t..r. 

Motor. 
Motor.. 

Motor. 

Motor. 
Motor. 
Motor. 

Noi 
Mo 
Motor.. 

Motor. 
Motor 
Motor. 



Motor 

in 



L-b. . 
U.. 

r«t. 

Cent. 
Cent. 



(eat., 
(art.. 
Col.. 



Motor. 
M.,lor 



M"toT 



Craf. 

Cart*. 
Cart*. 
Cart*.. 
Cart*.. 
c«»r».. 
fad.. 

Sort... 
Sort... 



Suet 
.Sort 



Can... 
Cart- 
Cart... 

Sort.. 

Sort... 



L4>... 

u>... 

La. . 

u>... 
u>... 
u>... 

U>... 



Motor 



M 

Motor 
Mo£ 



Cart... 
Cert.. 
Cart.. 
Cart.. 
Cart.. 

Soot . 
< ent.. 
Cart... 
Cart... 
Cart... 
Cart.. 



Motor. 

kVta 



1.800 



m 
m 

925 
925 

1.050 
950 



1.050 
1. 000 
1.000 

1,500 
900 
BOO 



Truck 

in 
M.p.h. 



Carb ur- 
eter 
Make 



900 



1.100 
1.100 
1.100 
1.100 

1.600 

1.150 

1.000 
1.000 
1.000 
1.000 
1.000 
870 

1.200 
1.200 
1 .200 
1.200 

900 
1.000 

1.800 
1.400 

1.100 
1.200 
1.200 

1.200 
1.200 



1.250 
1.250 
1.250 
1,250 
1.250 
1,000 

1.100 

i.ion 

1.100 
1,100 
1.100 



Soar 


1.500 


Motor 


1.020 


Motor 


L.030 


Motor 


1.000 


Motor 


950 


Motor 


950 


Motor 


W0 




Scheb. 

30 Scheb. 
I Scheb . 



10 



It 
14 



18 
15 
15 



15 
12 



18 
1« 
14 
14 

40 

16 

16 
14 
12 
14 
II 
12 

IS 
15 
15 

a 

12 
9 

25 
30 

15 
12 
10 

12 
10 



H 

u 

Is 
is 
18 
14 



18 
15 
12 
III 

19 
14 
13 
II 
10 
10 

30 
18 

20 



Lubrica- 
tion 



I4J Peerless 

10! Pii-rl™. 

Peerless 



Own 
Own 



f 'ire— p] 
Cire-gpl. , 
Circ-spl. . 

Splash . . 
>phi>h 
Splash . . . 
Splash. 

Pressure. 
Pressure. 



Holley .... Circ-spl . . 

Strom ... Spl-prcss 
Strom... Spl-press 
Strom — Spl-prcss. 

C.AA Iriroapl. 

(IAA Circ-spl . . 

GAA .... Cire-spl 

Ray [ Pressure . . 

Roy Pressure . 

Pressure . 
I'ressure . . 



Ray 
Ray 



Strom ... i'reasurr . 
Strom . - . Pressure . 



Strom 
Strntn 
Strom. 

Muir. 
Scheb. 
Scheh, 
Scheb 

Mayer 

Strom . . 

Strom.. 
Strom.. 
Strom . . 
Strom . . 
Strom . . 
Strom . . 

Strom . . 
Strom . . 
Strom . . 
Strom . . 



Strom . . . 
Strom . . . 

Strom . . . 
Strom... 

Scheb 

MaY 

Scheb. 



Strom. 
Strom . 

Strom. 



Strom ... 
Stxom . . . 
Strom . . . 
Scheb. 



Carter 
Carter 
Cuter 
Carter 
Carter 




Circ-spl . 
Circ-spl. . 
Circ-spl 

Circ-spl 
Circ-spl 
Circ-«pl . 
Circ-spl 

Splash 

Circ-spl 

Spl-press 

Spl-pnvs 

Spl-press 

Pressure . . 

Spl-press 

Spl-press 

Circ-spl . 
Cire-spl 
Circ-spl 
Circ-spl . 

Circ-spl 
Circ-spl 

Spl-press 
Spl-press . 

Circ-spl . . 
Circ-spl . 
Circ-spl, . 

Circ-spl . 
Circ-spl 

Circ-spl 

Circ-spl . 

Circ-spl 

Circ-spl 

Circ-spl 

Cire-spl 

Circ-spl 

Spl-prcss 
Spl-prcss 
Spl-prcss 
Spl-press 
Spl-pn-H!. 

Spl-press 
Circ-spl 
( *irc-spl 
Circ-spl 
Circ-ipl 
Circ-spl . 

Circ-spl 
Spl-praw 

Circ-spl 

Circ-spl . . 

Circ-spl . . 



TRANSMISSION 



(lulrh 

Type 



GEARSET 



Type 



Location 



Speeds 



Cone. 


-M-l.T.. 


1'nit-m . . . 


3 


Dry-<1 . . . 


Selec. . 


rnit-tn... 


3 


Dry-d . . . 






3 


Cone.. 


Selec . . 


A m'ul ... 


4 


Cone.. . . 


Seise . . 


Amid 


1 


Cone.... 


Selec . . 


Amid 


4 


Cone. . . 


Selec.. 


. Amid .... 


4 


Cone. . . . 


Bek*.. 




3 






1 Amid 


3 


Dry-d... 


Selec. . 


Amid . . 


3 


Dry-d . . . 


Selec. . 


Unit-m . 




Cone. . . 


Selec.. 


it'nit-j 


! 






Crnt-j.. 


i 


None. . . 


Elec... 


Amid . 


2 


None. . 


Elec. . 


Amid . 


2 


None . . 


Elec . 


Amid. 


2 


Dry-d... 


Selec . . 




3 


Dry-d... 


Selec . . 




I 



Ury-il . 
Wet-d. 

VYot-d. 

Wet-d. 

Dry-d. 
Dry-d . 
Dry-il. 

Dry-d. 

Wct-d. 
Wet-d. 
Dry-d. 

Dry-p. 

Dry-d. 

Cone. 
Cone. 
Cone. 

. ( 'ollt 

Cone. 
( 'one. 

Cone, 
('one. 
Dry d. 
Dry-d. 

Dry-d . 
Drv-d 

I 

Wet-d 

Wet-d 

Cone., 
('one. 
Cone. 

Dry-d . . 
Dry-d.. 

Dry-d.. 
Dry-d.. 
Dry-d . . 
Dry-d.. 
Dry-d.. 
Dry-d.. 
Dry-d. 

Dry-d.. 
Dry-d.. 
Dry-d.. 
Dry-d.. 
Dry-d.. 

Cone. 
Dry-p 

Dry*.. 
Dry-p 
Wet-d 
Wet-d. 

Drv-d . . 
Wet-d. 

Cone. 

Cone. 

Cone. 



Selec. 



K 



Ind-c 
Ind-c 

Selec.. 
Selec.. 
Selec.. 

Selec.. 
Selec.. 
Selec.. 
Selec.. 

Prog. 

Selec. . 

Scire . . 
Selec . . 
Selec . . 
Selee . . 
Selec . . 

Selec.. 

Scire . . 
Scire . . 
Scire . . 
Selec . . 

Ind-c 
Ind-c 

Selec . . 
Selif . . 

Selec.. 
Selec.. 
Selec.. 

Pre*. 
Proe. 

Selec.. 
Selec.. 
Selec.. 
Selec.. 
Selec.. 
Selec.. 
Scire 

Selec. 
Setae.. 
Selec . . 
Selec . . 
Balti . . 

Selec.. 

Ind-c 

Ind-c 

Ind-c 

Ind-c 

Ind-c 

Selec.. 
Plan 

Selec.. 

Selec.. 



S-lcc 
el. 



LTnit-j . . . 
Unit-j 

Unit-m... 
Unit-m . . . 
l'nit-m 

Unit-m.... 
1 Unit-m . . . 

Unit-m... 
j Unit-m — 

.Unit-x. . . 

l'nit-m... 

Amid 
Unit-j . . . 
l'nit-i ... 
Amid 
l'nit-i. . 
I'nit-j . . . 



l'nit-j.. 
Unit-i . . 
Unit-m . 
Unit-m . 

l'nit-s. 
L'nit-s. 

l'nit-j. . 
Uoit-j . . 

Amid . . 

Amid 

Amid 

Unit-m . 
Unit-m . 

Amid 

Amid 

Amid 

Amid 

Amid . 

Amid 

Amid 



Unit-m. 
Unit-m . 
Unit-m . 
Unit-m 
Unit-Hi . 

Unit-m . 
Unit-m . 
Unit-m . 
Uuit-m . 
Amid 
Amid 



I nit-m... 
Uuit-m . . . 

Unit-i 

Unit-j... 
fait-)... 



Total 
G ear- 
Ratio 

in 
High 



Final 
Drire 



Torque 
Taken 
By 



SPRINGS 



Front Rear 




Dblchn i-EII. 

Dhlchn i-EII. 

Dblchn ,-Ell. 



1)1.1 rhn 
Dblchn 
Dblchn 
Dl.lchn 




Dblchn .. j-EII. 

Dhlchn... 1-E11. 

Dhlchn .. j-EII. 



7 -1 
7 -1 
7 -1 

7 -1 

4!-l 
7!-l 

ol-l 

8 -1 

9 -1 
7!l 
81-1 
61-1 

71-1 



8|-l 
81-1 

4 -1 
4 -1 



Springs 



Tor-t . 



91-1 
101-1 
101-1 




Int-g. 
Dili rhn 
DM rhn 
Dblchn 

Betel... 

Dblchn 

Top worm 
Dhl chn 
Dhlchn 
Top worm 
Dhl chn 
Dblchn 



Dblchn 

Dhlchn. ........... 

Top worm Springs. 
Top worm Springs. 

Top worm Tor-t . . 
Top worm Tor-t . . 

Dblchn ,. 

Dblchn 1 



Dbl chn 
Dhlchn 
Dblchn 

T-worm* 

Dblchn 

Top worm 
Dblchn 
Top worm 
Dblchn 
Top worm 
Dhlchn 
Top worm 

Bevel . 
Dbl can 
Dhlchn 
Dblchn 
Dbl chn 



I-EII. 
J-EII . 
I-EII. 
i-EII . 

1-E11. 

| i-EII. 

i-EII. 
I-EII 
J-EII. 
1-Ell . 
I-EII. 

i i-Eii. 

j-EII. 
i-F.I! 
II EU. 
i-EII. 

1-Ell . 
I-Ell . 

j-EII. 
i-EII . 

-Illl 

1-Ell . 
I-Ell.. 



T-arm'. 1-Ell. 

!l-EU. 



>pnngs. 
Springs. 
Springs. 



31 I 



S-EII . 
i-EII. 
i-EII. 

ua. 

i-EII. 
I-EII. 
Springs. I-Ell . 

R-r J-EII. 

I i-Ell . 
i-EII. 
)-EII . 



Top worm Springs. j-EII . 

Top worm Springs. 1 4-EII . 

Top worm Springs. j-EII . 

Top worm Springs. j-EII - 

Dblchn -Ell. 
Dblchn 



Brvi'l 
Dbl chn 



Bevel 



T-arm. 



Dblchn 
Dblchn 
Hrette-Zepkyr. 



i-EII.. 

I-EII . . 
[I-EII.. 

| J-EII.. 

J-Ell.. 

i-EII 

Lubrication. 



T-arm . 



I-EII. 
Plat . 
PUt. . 

J-Ell. 
i-EII. 
i-EII. 
I-Ell. 

I-Ell. 
I-EII. 

1-Ell.. 



CONTROL 



Pro- 
pulaion 
Taken 
Steer Levert By 



Name and Modal 



Right 
Right 
Right 

Right 
Right 
Right 
Right 

Right 
Right 

Left . 

Left . 

Loft 

Left 

Loft 
Left . 
Left 

Right 
Right 
Right 
Right 

Right 
Right 

Right 
Right 
Right 

Left 
Right 

Left' 

Left ... 

Left.. 

Left. 

Left 
Left 
Left . 
Left . 
Right 

Left 
Left ... 
Left . . 

Let t . . . 

Right 
Right 

Opt... 
Right 

Left 
Left . 
Left . . 

Left . 
Left 

Right 
Right 
Right 
Right 
Right 
Right 
Right 

Left . 
Left. . . 
Left 
Left 
Left 

Loft 

Left 

Left .. 

Left 

Right 

Right 

Left 
Left. 

Left*.. 

Left 

Left 



Cent.. 
Cent.. 
Cent.. 

Right 
Right. 
Right 
Right 

Right 
Right 

Cent.. 

Cent.. 
Cent.. 
Cent.. 

deft. . 
Left. . 
Left. . 



R4C. 
R4C 
R4C. 
RAC. 

Right 
Right 

Cent.. 
Cent.. 
Cent.. 

iCent.. 

Right 
I Right 

Cent.. 

.Cent.. 

| Cant.. 

.Cent.. 
.Cent.. 

Cent.. 

ICent.. 

I Vnt . 

Right 

Cent.. 
-Cent.. 
Cent.. 
ICent.. 

Right 
Right 

lOpt... 
RAC. 

.Cent.. 
ICent.. 
iCent . . 

ICent.. 
iCent.. 

i 'ent . . 

Right 

I 'ent . . 

Might 

Cent.. 

1 Right 

Cent.. 

( 'cut . . 

Cent.. 
ICent.. 
Cent.. 
Cent.. 

Cent . . 

("ent.. 

Cent.. 

('ent.. 

Right 

Right 

leant.. 



Cent' 
Cent. 



' 'ent . 



Paulding 
Paulding 
Paulding 

Peerieti 
Peerleis 



R-r 
R-r 

.R-r 

R-r 
R-r 
R-r 
R-r 

R-r 
R-r 

R-r 



Springs. Republic 

R-r.. . 
R-r . 



H 

G 
M 

.1 
■t 
s 
« 



R-r Roland 

Springs. Roland 
R-r Roland 



Rowe 
Rowe 
Rows 
Rowe 



ISOfl 
1 
■1 



1 

3 

31 



R-r 
R-r 

R-r 
R-r 
R-r 



>pnncs 

R-r . . . 
R-r .... 
R-r 

Tor-t. 

R-r ... 

Springs. 

. R-r .. 
.IB*.... 

Springs. 

R-r 

r- 

.at*... 
.ate.. 

'Sprinirs. 

Springs. 

Tor-t 
Tor-t 

.<**... 

,|R-f... 

R-r... 
R-r... 
R-r 



Kov.l 

Royal 

Sandow 
Sandow 
Sandow 

Sanford 
Sanford 



Sold en . . 

Serrieo . 
Serrice. 
Service 
Service . 
Service 
S«trvke. 

S.enal 
Signal 
S.enal 

Sitrul . 

Smith . 
Smith . 



CW 
DW 
EW 
CW 

*ll 

ij 

i 

i 

. o 

K 

...I 



JB 

W 

Q 

...p 

PW 
H 
MX 



>pnnns' 
R-r 



.>pnngs. 

R-r ; . . 
Springs. 
R-r . 
Springs. 
R* . 



iR-r 
R-r. 
R-r 

H-r 

R-r 



>pnngs. 
Springs 
Springs. 
Springs. 
R-r . 
R-r. .. 

Springs. 
Ht 



South Bend 
South Bond 

Speedwell. 
Speedwell. 
SoeodweU 

Standard-D 
Standard-D 

Standard-0 

Stand ard-0 

Standard-O.. 

Stand ard-0 

Standard-O. 

Standard-0 

Standard-O. 

Stegaman 
Stegeman 
Stegeman 
Stegeman 
Stegeman 



Sternberg 
Sternberg 
Sternberg 
Sternberg 
Sternberg 



P 

PL 



rr 

107 
8X 



DX 
A 

AX 
B 

BX 
C 

CX 



Stewarl-B 
Stewart-K 



H-r 
R-r 



R-r 



Titfin 



c 
s 

G 



or Mpiath; 



BtcHnor; Kuui. Kinoiton; B-Z. 

essure. preuutt fttd, no iphuh. Dutch Typo, Dry-p. dry plait: Dry-cl. dry auitinir diat; Wet-d. irrl diet 

omr. Plan. 



Gearset Typo. Prog. pronrsahR Widiag orov; Selec aWartirr afidina 
" iritt motor 
.. .»i irorm on top. 

If T-arm. (oroue-ara. Tor-t. (orafrn lute; Boh-f. «ui-/romr. Spring., Ellip. etfintir; J-EII. KalJ-Miptic; |-EU. 
t t omb, comconorum of hall-rlliptic and tttiptic; on douMr frama. Stoerint. Cent, cmlrr, 
8t-col. drmng rofuinn. Propuliion. R-r, rodiui rorfi, T-arm. loroue I 



Splash, Hon-circidiittna 
■ pU duk; 
planetary. 



Ctrc-opL drnlahna- 
dtac-ia^il; R-cone. 
Ind-c, ronaf/iaJ-ajnu indinduol-rlutrn. 



Strom. .S'trmnoero; Scheb. .ScAetler, Hay. RayfiHd; ... 
*»''♦«-!»• »•»": r uel-inj. /uW favaaVea, oil mutd tcitt /uol. . 
•a* Exp-s, expandino aaoe; Cunt-b, eonlrociino band. _ 

AtajVaWic; Elec rttrtrir. Gearaat Location. Amid. amidaAipi; Unit-m. unit iritt" motor; UniW.'um'l intA >oria»n/<. l nit"-x." uml inIA oxfr. Uiut-e. unit oVianaarl. Pinal Drive, Bevel, 
°" rl *** '>""■ in'rrnol year; Top worm, u-orm oror intt u-orm on ton. Dbl chn. double cAoin. Sing chn. nno/r dkenn. -f. (o /ron< u-Keets; -4. to all four vkerh. Dririna 

' iJ^Kplk; 1-Ell. <rmrter-rlliptU; i-EII, (Aree-ouorlera-aHinrir. Plat, flatfon,: T-c-11. gVotufrra. 
Urera, Cent. ceruVr, CAr. enraai.il craler. brake ri,»/. C4I, onrrAill enter, brake left; 
. Tor-t loraion l.6r. Sub-f. i.^/ramr. 
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Tabulated Specifications of 377 Different Models and Capa 



Trabold 



1SD 



Universal 



U.S. . 
U.S. . 
U.S. . 
U.S. . 

Velio . 

Velie 

Velio 

Velie 

Velio 



LftF 



Vulcan 
Vulcan 
Vulcan 
Vakaa 
Vokan 



Wagenhals . 



Walter $ 

Walter « 

Walter 7) 

Walter ..Tracter 



ity in 
Pounds 



White . 
Whit. 
Whit. 
White . 



Wichita 
Wichita 
Wichita . 

Wilcox . 
Wilcox . 
Wilcox . . 
Wilcox . 

Willet 
Willet . 
Will*! . 

WlUeo 

Willri . 



GBBE 
TBC 
TAD 
TCD 



.. T 
. LA 
NA 
. JA 

. M 

.. L 
. K 

.. B 

. «5 



2,000 
4.000 

2.000 
4.000 
6.000 

500 

3.000 
6,000 

4.000 
5,000 
6,000 
8,000 

2,000 
3,000 
5.000 
8,000 
10,000 

1,000 

5,000 
7,500 
0,200 
11,500 
15,500 

800 

10,000 
12,000 I 
15,000 
24.000 | 

6.000 

1,500 
3.000 
6,000 
10.000 

2,000 
4.000 
7,000 

1,000 
2.000 
4.000 
6.000 

1,500 . 
4.000 I 
6,000 j 

4,000 ' 

1.500 I 



Pric. 
of 
Chassis 



2,000 
2,700 

1,250 
2,450 
3.300 



1,950 
3.400 

2,550 
2.750 
3,200 
3,550 

2.000 
2,250 
2,850 
3,350 
3,750 

620 

2,750 
3,250 
4,000 
4.500 
6,000 

690-c 

4,500 
4,750 
5.000 
4,500 



I 



2.100 
3.000 
3.700 
4,500 

1,650 
2,100 
3,250 

1.000 
2,000 
2.500 
3,250 

1.G00 
2,600 
2.SO0 

1,800 

1,350 



Wbeel- 
baa* 



laches 



128 
140 

118 
130 

130 



132 
132 

132 
138 
144 
156 

129* 
140 
148* 
148* 
148* 

94 

150* 

156* 

162 

162 

1S6* 

80 

144 
144 
144 

108 



TIRES 



SIZES IN 
INCHES 



Front Rear 



Solid. 
Solid. 

Solid. 
Solid. 
Solid. 

Pneu.. 

Solid. 
Solid. 

Solid. 
Solid. 
Solid. 
Solid . 

Solid* 
Solid. 
Solid. 
Solid. 
Solid . 

Pneu.. 

Solid. 
Solid. 
Solid. 
Solid. 
Solid. 



PAC. 



Solid. 
Solid . 
Solid. 
Solid. 

Solid. 



1331 
145} 
163 
165 

110 
118 
165 

115 
132 
118 
128 



144 
144* 



120 



Pneu. . 
Pneu. . 
Solid.. 
Solid.. 

Solid.. 
Solid.. 
Solid . . 

Pneu.. 
Solid*. 
Solid.. 
Sclid.. 

Pneu . 
Solid . . 
Solid . . 

Solid . . 

PAS. 



36x3) 
36x4 

36i3 
36x4 
36x4 

28x3 

34x3| 
36x5 

34x3) 
34x4 
34x5 
34x5 

36x3J* 

36x4 

36x4 

36x5 

36x6 

30x3} 

36x4 
36x5 
35x5 
36x6 
36x7 

30x3 

40x6 
40x6 
40x6 
40x4d 



34x4} 
36x4} 
36x5 
36x5 

34x3 

34x3} 

36x5 

33x4 
36x3}* 
36x4 
36x5 

34x4} 

36x4 
36x4 

37x3} 

34x4} 



36x4 
36x3}d 

38x3} 
38x3d 
38x4d 

28x3 

34x5 
36x4d 

36x3}d 
36x4d 
36x5d 
36x5d 

36x4 

36x5* 

36x4d 

40x5.1 

40x6d 

30x3) 

30x3 }d 

34x4d 

35x5d 

36x6d 

42x7d 

34x4} 

40x$d 
40x5d 
40x6d 
40x4d 



34x4} 
36x4 }d 
40i5d 
40x6d 

34x4 

34x3d 

36x5d 

33x4 
36x5:1* 
36x3}<1 
36x4.1 

34x4} 
36x411. 
| 36x4db 

37x5 

36x3} 



MOTOR 




IGNITION 



Tip. Mak. 



Bosch. 
Boach. 



Bngga. 

Wot... 
West... 

Split... 



ESsemann. 



Under hood 
Under hood 
Under hood 
Under hood 
Under hood 



Under hood 
Under hood 
Under hood 
Under hood 
Under hood 



Under hood 
Under hood 
Under hood 
Under hood 

Under hood 

Under hood 
Under hood 
Under hood 
Under hood 

Under hood 
Under hood 
Under hood 

Under hood 
Under hood 
Under floor. 
Under floor 

Under hood 
. Under hood 
. j Under hood 

Under hood 

j Under hood 



Boach.. 
Boach.. 
Boach.. 
Boach.. 

Boach.. 
Boach.. 
Boach.. 
Bosch.. 
Boach.. 

Atw-K. 

Boach.. 
Bosch.. 
Bosch.. 
Bosch.. 
Bosch.. 



Saw* 



Hand 
Hand. 

Hand. 

Hand 

Hand 

Fixed 

Hand 
Hand 

Hand 
Hand. 
Hand 
Hand 

Fixed 
Fixed 
Fixed 
Fixed 
Fixed. 

Hand 

Hand. 

Hand 

Hand 

Hand 

Hand. 

Hand 

Auto.. 
Auto. . 
Auto.. 
Auto. . 



Eisemann.. 
Eisemann. . 
Eisemann. . 
Eisemann. . 

Mea 



Bosch... Hand 
Bosch.. Hand 
Bosch.. Hand 
Bosch Hand. 

Boach*. Hand 
Bosch*... Hand 
Botch Hand 

Mea (Hand 

Mea. I Hand 
Bosch.. iHand 
Bosch.. Haud 



Eisemann. 

Et 

El! 



Eisemann. 



Auto . . 
Auto.. 
Auto.. 

Fixed 

Hand 



Received Too Late to Classify 



Hand; Wa|.n. Jr.. 

Hand; Wa|»n 

Hand; Wagon, Sr . 

Hurlburt 1 

Hnrlhurt 2 

Hurlburt 3} 

Locomobile 3 

Locomobile 4 

C. T Tractor 

Transit E 

Transit F 

Transit T 

Transit V 

Dispatch L 

Morton 1} 

Morton 2 

Morton 2} 

Morton 3 

Morton 3$ 

Morton 5 

Morton 6 

Morton Tractor 



500 
800 
1,200 

2,000 
4,000 
7,000 

6,000 
8,000 

10,000 

2,000 
4,000 
7,000 
10,000 

1,200 

3,000 
4.000 

5,00!l 
6.000 
7,000 
10.000 
12.000 
20,000 



487 50 
600 

1.500 
3,000 
3,500 

3.501) 
3,600 

4,750 

2,000 
2.850 
3,500 
4.500 

900 



65 
77 
86 

120 
Opt 
Opt 

150* 
150* 



120* 
144 
144 
144* 

120 



.140 
140 
112 



140 

108 



Solid... 


34x1! 


34x1 J 


Under body.. 


2 




75 


3 


75 


11 25 


Sinn .... 


Solid... 


34x1 j 


34x1) 


Under body . . 


2 


4 


12 


3 


75 


13 60 


Sing. 


Solid... 


34x1 J 


34x2 


Under body . . 




4 


75 


4 


75 


18 10 


Sing ... . 


Pneu.. 


34x4} 


34x4} 


Under hood . 




3 


75 


4 


50 


22.50 


Block 


Solid... 


36x4 


36x4d 


Under hood. 




4 


12 


5 


50 


27.20 


Block . 


Solid... 


36x5 


36x5d 


Under hood . . 




4 


25 


5 


50 


29 00 


Block ... 


Solid 


36x5 


36x5d 


Under hood 




4 


25 


6 


00 


29 00 


Pain 


Solid 


36x5 


36x6.1 


Under hood 




4 


25 


6 


00 


29 01) 


Pairs.. . 


Solid 


36x4d 


36x5d 


Under scats 




4 


00 


6 


00 


25 60 


Sing . . 


Solid 


36x4 


36x3}d 


Betw. seats*. 




4 


50 


5 


50 


32.40 


Pairs.. . . 


Solid .... 


36x4 


36x4d 


Betw. seats* 


4 i 4 


50 


5 


50 


32 40 


Pairs. . . 


Solid 


36x5 


36x5d 


Betw. seats* 




4 


50 


5 


50 


32 40 


Pairs. ... 


Solid ... 


36x6 


40x6d 


Betw. seats* . 




4 


5D 


5 


50 


32 40 


Pairs — 


Pneu... 


36x3} 


36x3} 


Under hood . 




3 


75 


5 


00 


22.53 


Block 


Solid ... 


34x4 


38x5 


Under seat. . 




3 


75 


5 


25 


22 50 


Pairs. . 


Solid . . 


36x5 


38x6 






4 


.50 


5 


50 


30 65 


Pairs. 


Solid . . 


36x5 


38x6 


Under seat. . 




4 


50 


5 


50 


30 65 


Pairs. . . 


Solid 










4 


"5 


6 








Solid. 


38x6 


40x6d 






5 


00 


5 


75 


40 00 


Pairs. . . . 


Solid. ... 


38x7 


42x7d 






5 


25 


75 


42 20 


Pairs. 


Solid 










5 


50 




00 






Solid . . 


4'Jx6 


40x6.1b 




4 


0 


50 




01) 


iS 48 


Sm ? . 



RAH. 
RAH 
RAH. 

Right 
Right. 
Right. 

Opp.. 
Opp.. 

RAh . 

Left. . 
Left. . 
Left.. 
Left.. 

Left. . 

Opp. . 



Opp. 
Opp. 



Air.. 
Air. . 
Air. . 



Cent.. 
Cent.. 
Cent.. 

Cent . 
Cent . 



Cent 

Cent.. 
Cent 
Cent 
Cent 



Finned . 
Finned. 
Kinned. 



Cell. 
Cell. 



Mng. 
Sing. . 
Sing. . 

I Dual. 
Dual. 
Dual. 

Dual 
'Dual 



Thermo . 



Cent.. 
Cent . 



Sq-t. 

Sq-t. 
Sq-t. 
Sq-t. 
| Sq-t. 

Cell. 
Cell.. 



Cell.. 



sing. 

L 

Mng . 
I Sing. . 
I Sing. . 
Sing . . 

Dual 

Dual. 
Dual 
Dual 



Tell.. 
Cell.. 



Cell.. 



Dual 
I Dual. 



None . 
None . . . 
Briggs 


Hand 
Hand 
Hand . 


Eisemann.. 
Eisemann. . 
Eisemann. . 


Auto 

Auto 


Eisemann . 
Eisemann. 


Hand 
Hand ... . 


Mea 


2-pt 


Mea 
Mea 
Mea 
Mea 


Hand 
Hand 
Hand 
Hand. . 


Bosch . . 


Hand 


Bosch . 
Bosch . 
Bosch 


Hand 
Hand 
Hand 


Bosch ... 
Bosch 


Hand 
Hand 




Hand 



ABBREVIATIONS: General, *, mth other options; Opt, optional. Price, -c, complete wtth bidy. Tires, Kind, Pneu, pneumatic; Sol-at, solid in front. steel in rear; PAs, pneumatic in front, :did in roar; Pic. 
pneumatic in front, cushion in rear; C&s. cuthion in front, solid in rear. Tire Sixes, d, dual. Motor Location, Betw seats, bet <r pen it its. Cylinder Cast, Sing, singly or individually. Location of Valvu, 
Opp, oppotite, or T-head type; Top (2-cylinder motors only). L-head cylinder laid horizontal with nisei up; RAh, at right and in head, L-head cylinder; LAh, at left and in head, L-head cylinder: 2 -eye. tiro-tpri* 
motor, no valves; Back, L-head motor placed transversely vith volte* at rear. Water Circulation, Cent, centrifugal pump; Gear, gear pump; Thermo, thermc-typhon circulation; Air, air-cooled, no voir 
Radiator Typo, Finned, finned-tube: Cell, cellular or honeycomb; Sq-t, equare-tubc or Hat-tube: Z-s-t, tig-tag-tube or crimped Hat-tube. Ignition, Type, Sing, tingle; Doub, double; Dual-d, dreai-doubU 
Make cf Magneto (or other sparking device), Split. Splitdorf; Conn, Connecticut; King, Kingston; West. Wettinghaute: Day-D, Dayton-Dick; Atw-K, Atuater-Kmt. Spark Advance, Auto, awlc- 
matic; 2-pt, tiro-point fixed, battery circuit fixed in retard, magneto in advance. Governor Type, Cent, centrifugal: L-b. loote-baU; Suet, ruction; Hvd. hydraulic. Governor Drive, Motor, from motor: D-shfl. 
from driving shaft; F-wheel, from front wheel; Gcaraet, 'rom gearvet counter shift; Duplex, from both the motor and the driving sha't, by overrunninj clutches. 

< «iir«e»y of The Commercial Vehicle. 



Digitized by Google 



March, 1915. 



THE MOTOR TRUCK 



151 



cities of Motor Trucks Now Built by American Manufacturers 



TRANSMISSION 



SPEEDS 



Tn- 



None 

Now. 

Now 
None 
Now. 



Cent. 

Cent. 



Cent. 

Cod*.. 



Sort. . 
Sort. 
Cot. 
Cent. 



Driee 



None 
None. 

None . 

S'onr 

None 



None. 

Motor. 
Motor. 

Motor. 
Motor. 
Motor. 
Motor. 

Motor. 
Motor. 
Motor. 



Cent.... 


Motor 


Now... 


None 


Cert... 
Cat... 
Cm*.... 
Cat... 


Motor 
Motor 
Motor 
Motor 


Cat.. 


Motor 


No* 
Not* ... 
Noor 
Noh 


Now 
None 
None 
None 


Nae ... 
Cat.. 


None 
Motor 


Cat.... 
Cat.. 
Cat.. 
Cat... 


Motor 
Motor 
Motor 
Motor 



Cert.... 
Cat 



R.p.m. 



Motor . 



Track 

in 
M.p.h. 



1.050 
1,000 

1,143 
1.143 
1.092 
1,092 

900 
1,000 
1,000 
1,000 
1,000 



1,250 
1,250 
1,250 
1,250 
1,250 

1.800 

1,000 
1,000 
1.000 
1,000 

1.100 



1.900 
1.800 
1,500 

1,100 
1,100 
1,100 
1.100 

1.004 
945 
945 

1. 000 

1.150 



50 B-Z 



15 
11* 

15 
15 
15 
12 

18 
17 
15 
12 
8 



16 
16 
14 
14 
13* 



14 

12 
10 
10 



20 
20 
11 



Carbur- 
eter 
Matte 



Scheb. 
Scheb. 



Strom . . . 
Strom . . . 
Strom ... 



Breexe. 
Breeze . 

Strom . . 
Strom.. 
Strom . . 
Strom . . 

Strom ■ . 
Strom - . 
Strom . . 
Strom . . 
Strom . . 

Carter . . 

Strom . . 
Strom . . 
Strom . . 
Strom . . 
Strom . . 

Marvel . 

Zenith. . 
Zenith 
Zenith . , 
Zenith . . 



White. 
White. 
White. 
White. 



Strom . . . 
Strom . . . 
Strom . . . 



Lubrica- 
tion 



Circ-spl . 
Circ-spl. 

Cire-8pl 
Circ-spl 
Circ-apl 

jCirc-spl 

Circ-apl 
Circ-spl 

Circ-apl 
Circ-spl 
Circ-apl 
Circ-spl . 

Circ-spl . 
Circ-spl 
Circ-spl 
Circ-spl 
Circ-spl . 

Splash . . 

Circ-spl 
Circ-spl . 
Circ-spl 
Circ-spl . 
Circ-spl . 

Circ-spl . 

Circ-spl . 
Circ-spl . 
Circ-spl 
Circ-spl . 



16 
14 
13 








20 


Zenith 


15 




15 


Zenith . . . 


15 


Marvel . . . 


18 


Scheb. 



Spl-press 
Spl-press . 
Spl-press 
Spl-press . 

Circ-spl. 
C irc-spl . 
Circ-spl. . 

Circ-spl . 

Circ-spl . 
Circ-spl 

Circ-spl . 

Spl-press 
Spl-press . 
"•pl-prras 

Pressure . . 

Circ-spl 



Clutch 
Type 



Cone., 
Cone . 

Dry-d. 
Dry-p.. 
Dry-d.. 

Cone. . 

Dry-p.. 
Dry-d.. 

Cone. . 
Cone . . . 
Cone. . . 
Cone. 

Dry-p.. 

Dry-p 

Dry-d.. 

Dry-p.. 

Dry-p.. 

Cone. . . 

Cone. 
Cone. 
Cone.. . 
Cone.. 
Cone.. . 

Wet-d.. 

Cone.. . 
Cone.. . 
Cone.. . 
Cone. . . 

Wet-d. 

Wet-p . 
Wet-p. 
Wet-p. 
Wet-p. 

Cone. 
Cone. . 
Cone. 



Dry-d. 
Cone. . 



Cone. 
Cone. . 
Cone . . 

Cone. 

Cone. 



GEARSET 



Type 



Selec. 
Selec. 
Selec. 

Selec. 

Selec. 
Selec . 



Ind-c. 
lnd-c. 
Ind-c. 
Ind-c. 

Selec.. 
Selec.. 
Selec . . 

S.'l.T . 

Selec. . 

Selec.. 

Selec.. 
Selec.. 
Ind-c. 
Ind-c. 
Prog. 

Plan . 

Selec.. 
Selec.. 
Selec.. 
Selec.. 



Selec 
Selec. 
Selec . 
Selec. 

Selec. 
Selec. 
Selec. 



Selec. 
Selec. 
Selec. 
Selec. 

Selec ■ 
Selec. 
Selec 

Selec. 

Selec. 



Location 



l'nit-j . . . 
Unit-j... 

l*nit-m . . 
, U nit-m . . 
I 'nit-m . . 



Unit-x. . 

Unit-m . 
l'nit-j.. 

I Amid. . . 
Amid . . . 
Amid . 
Amid 

Amid 
Amid . . . 
Amid . 
Amid 
Amid . . 



Unit-m . . . 



l'nit-j . . 
Unit-l . . 
Unit-i . . 
Unit-j . . 
Unit-j . . 

l"nit-m . 



Amid 
Amid . 
Amid 



Unit-j . . . 
; Unit-j... 



Speed. 



Unit-m — 
Unit-m — 
Unit-m — 
Unit-m .. 



Amid . . . 
] Amid. . 
Amid.. 
Amid . 

| Unit-j.. 
Unit-j . . 
Unit-j . . 

Unit-m . 
Unit-j . . 
Unit-j . . 
Unit-j . . 



Totil 
Gear- 
Ratio 

in 
High 



81-1 



3J-1 

7M 
101-1 

8 -1 

8 -1 
7S-1 

9 -1 

7.-1 
71-1 
81-1 
10 -1 
12 -1 

41-1 

71-1 
71-1 
91-1 
91-1 
Uhl 

6 -1 



71-1 
81-1 



51-1 
61-1 
61-1 

71-1 

6J-1 



Final 
Drire 



Dblchn 
Dblchn 



Torque 
TaWn 
Br 



SPRINCS 



CONTROL 



Front 



-Ell. 
-Ell. 



Dhlchn 
Dblchn 
Dbl chn 
Dhlchn 

Doub-r 
Top worm 

Dblchn 
Dhlchn 
Dblchn. 

Bevel... 



Bevel 



Top worm 

Dblchn. 



Dblchn 
Dblchn 
Dblchn 
Dbl chn 
Dbl chn 

Sing chn . 



Int-g4. 
Int-g4. 
Int-g4. 
Int-g4. 

Bevel-4.. 



Bevel 
Doub-r 
Dblchn 
Dbl chn . 



Dblchn 
Dblchn 
Dbl chn 

Bevel 
Dblchn 
Dblchn 
Dblchn. 



Tor-t 
R-r 



T-arra.. 
Springs. 



Tor-t . . 



Springs. 
Springs. 
Springs 
Springs. 



Springs. 
Springs. 



Doub-r . . 
Dhlchn 
DM chn 

Dblchn 

Dblchn 



Tor-t 



Tor-t 



l-Ell. 
i-EU. 

l-Ell. 
{-Ell. 
l-Ell. 
l-EU. 



l-Ell. 
l-EU . 
l-Ell. 
l-Ell. 

l-Ell. 

l-Ell. 
l-Ell. 
I-EII. 
l-Ell. 
{-Ell. 



Rear Steer 



l-EU. 
S-Ell. 



Top worm* l-EU.. l-Ell . 

Top worm* I l-Ell.. i-EII. 

Top worm* ' l-Ell.. l-Ell. 



I-! Ell .Cant. 



l-Ell. 
l-Ell. 

S-Ell. 
l-Ell. 
i-EII. 
l-Ell. 

I-EII. 
l-Ell. 
I-EII. 
1-EU. 
S-Ell. 

I-EII. 

l-Ell. 
l-EU. 
1-EU. 
1-EU. 
I-EII. 



l-Ell.. I-EII. 



l-Ell. 
l-EU. 
{-Ell. 
1-EU. 



l-EU.. 
l-Ell.. 
|-EI1. . 
i-EH... 

1-EU.. 
l-EU.. 
{-Ell . . 

I-EII.. 
I-EII.. 
Ellip.. 
EUip.. 

l-Ell.. 
l-Ell.. 
l-Ell.. 

I-EII.. 

I-EII.. 



S-Ell 
-K!l. 
Ell. 
HI. 

Plat. . 

S-Ell. 
l-Ell. 
S-Ell. 
l-Ell. 

S-Ell. 
S-Ell 
l-Ell. 

l-EU. 
I-EII. 
1-EU. 
I-EII. 

I-EII. 
I-EII. 
1-EU. 

l-EU. 

l-Ell . 



Left 
Left 

Left. 
Left 
Ml 

Left 

Left. . 
Right. 

Left . 
Left . 

Let' • 
Loft. . 

Left. . 

!Left 

Right 

Right 

Right 

Left. 

Right 
Right 
Right 
Right 
Right 

Cent.. 

Left . 
Left 
Left. 
Left. 



baft. 
Left 
Left 
Left 

[Right. 
Right 
Left. . 

Left. . 
| Right 
I Right 
Right 

Left. . 
Left. . 
Left. . 

Left. . 

Right 



Levers 



Cent. 
Cent. 



Cent . . 
Right 

Cent.. 
Cent.. 
Cent.. 
Cent.. 

Cent . . 
Cent . . 
Right 
Right 
Right 

Cent . . 

Right 
Right 
Right 
Right 
Right 



Cent.. 
Cent.. 
Cent . . 
Cent.. 

Right.. 

CA1.... 
OH.... 
CAI. . 
CA1.... 

Cent.. 
Cent.. 
Cent.. 

'Cent . . 
Cent.. 
Right 
Right 

Cent.. 
Cent.. 
Cent.. 

Cent.. 

Right 



Pro- 



Taken 

By 



R-r 
R-r 

R-r. 

R-r 
R-r 



Cent . . Tor-t 



R-r 
R-r 

R-r 
R-r 
R-r 
R-r 



Tiffin 
Tiffin 

Trabold 
Trabold 
Trabold 

Trumbull 

Univeraal 
Universal 



u.s 
u.s 
u. s 
u. s 



G 
M 



1SD 



C 
.A 

E 
G 
D 
F 



T-arm.. Veil. X 

Springs. 'Volte U 

R-r Volte 

R-r Velio Z 

R-r VoUo K 



L*F 

2 
* 
4 

. s 

7 



Springs. 

R-r. . 

R-r 

R-r 

R-r 

R-r 



None.. R-r 



pnngs. 
Springs. 
Springs. 
Springs. 



Vulcan 
Vulcan 
Vulcan 
Vulcan 
Vulcan 

Watenhala 



Walter S 

Walter * 

Walter 71 
.... Traclor 



R-r 
ll-r 
R-r 
. R-r. . 

.R-r.. 
R-r 
R-r. . 

Tor-t 
H-r 
R-r 
R-r 

R-r . 

R-r 

It-r 



R-i 
ll-r 



Ware 

White 
White 
White 
White 

Wichita 
Wichita 
Wichita 

Wilcoa 
Wilcoa 
Wilcoa 
Wilcoa 



Willel 
Willet 
Willet 



GBBE 
TBC 
TAD 
TCD 



..A 
B 
H 

T 
LA 
NA 
IK 

M 

L 
X 



Wilaon a 



Received Too Late to Classify 



Ellip.. 
Ellip.. 
EUip.. 


Ellip.. 
Ellip.. 
Ellip.. 


Right 
Right 
Right 


I-EII.. 
{-Ell.. 
I-EII.. 


I-EII.. 
J-EU.. 
1-EU.. . 


Left 
Left. 
Left.. 


I-EII 
S-Ell 


i-EII 
l-Ell . 


Right 
Right 


i-EH 


I-EU 


Left 


i-EII 

1-EU 
l-EU 


I-EII 
1-EIE 
| Ell* 
i-EU 


Right 
Right 
Right 

Right. 


Ellip 


Ellip 


Right 


1-EU 
{ Ell 
I-EII 


l-EU 
l-Ell 
{-Ell 


Right 
Right 
Right 


l-EU 
i-EII 


l-Ell 
l-Ell 


Right 
Right 



Con.. Motor. 
Coat.. jMotor. 
Coat.. Motor. 



Motor . 
Motor . 

Motor 

Motor 
Motor 
Motor . 
Motor 

Motor 

Motor 
Motor 
Motor 



Coat 

Cat... 
Co*.... 

Cest 

c2 

Com... 
Soet 



Coot 

u ... 



Cert 

Ceat 



Motor 
Motor 



1.250 
1,2.50 
1,250 

1.150 
1,150 

1,350 

1,200 
1,200 
1.200 
1,200 

1,500 



IS 

IS 
13 

12* 
12* 



15 
14 
12 
101 

25 



King . 
King., 
King.. 

Flcch. 
Flech 
Flech. 

Own. . 
Own. . 



Strom . 

Ray . 
Ray . . 
Ray. 
Ray. . . 



Ray. . . 

Carter 
Carter. 
Strom*. 



Carter 
Carter . 



Splash 
Splash . . 
Splash . . 

Spl-pras 
Spl-press . 
. Spl-press . 

I Pressure. 
Pressure. 

Circ-spl. 

Splash . 
Splash . 
Splash. 
Splash . . 



Circ-spl 
( 'irr-spl 



Circ-spl . . 
Spl-press 
Spl-press 



Spl-press 



Dry-d. 
Wet-d. 
Wet-d. 

Dry-d. 
Cone. . 
Cone.. 



None. . 

Wet-d. 
WcW. 
Wet-d. 
Wet-d.. 

None. . 



Wet-d. 
Wet-d. 
Wet-d.. 

Wet-d. 
Wet-d. 



Plan 

Plan.. 
Plan. 

Selec. 
Selec. 
Selec. 

Selec 
Selec 

Dm.. 

Selec. 
Selec 
Selec . 
Selec 

Fric. . 

Selec 
Selec 
Selec 
Selec . 
Selec 
Selec 
Selec 
Selec 



U nit-m. 
U nit-m . 
Unit-m . 

Unit-m . 
Amid . . . 
Amid . . . 



Amid . . . 
.Amid. . 

Unit-m 

Unit-i 
Unit-| 
Unit-j . 
Unit-j . . 

Amid . . 



■1 


7 H 


2 


71-1 


2 


7J-1 


3 




3 




3 




4 


10-1 


4 


10-1 


2 


201-1 


3 


7 -1 


3 


8 -1 


3 


10 -I 


3 


13 -1 


5 




3 




3 




3 




4 




3 




3 




4 

3 





Dhlchn 
Dblchn 
Dhlchn 



Top worm Springs. 
Top worm Tor-t . 
Top worm Tor-t. . 

Top worm . T-arm . 
Top worm T-arm 



Doub-r 

Dhlchn 
Dblchn 
Dblchn 
Dhlchn. 

Dblchn 



Top worm 
Top worm 
Top worm . 
Top worm4 

Top vena 

Top worm 
Top worin4 
Top worm 



SpruiUH 



Tor-t 




. - — , Strom. Strombcrg Scheb, Schebler; Ray, Rayfidd; Excel, Eicdsior; King, Kingston; B-Z, Breeze-Zephyr. LobrkatMa, Splash, non-circulating or simple splash; Circ-apl. circulating- 

■P»^S-^preat, splash-pressure; Fuel-inj./uW injection, admixed with fuel: Pressure, pressure feed, no splash, dutch Type, Dry-p, dry plate; Dry-d. dry multiple disk: Wet-d, tret disk or disk-m-oil; K-cone. 
tone or inuitsd cone; Exp-a, expanding shoe; Cont-b, contracting band. Gasrset Type. Prog, progressise didina ge*ir ; fclec, selective sliding gear ; Plan, planetary: Ind-c, constant-mesh i rutin dual-dutch; 
Hvd * hydraulic; Elec, Electric. Gaaravt LoXiOm, Amid, amidships; Unit-m, unit with motor; Unit-j, unit with jackshafl; Unit-x, unit with axle; Unit-i, unit driteshafl. Final Drif«. Bevel 
? - . 1 D°ub-r. doubts-reduction, bad and $pur; Int-tf, internal otar; Top worm, worm gear with worm ontop; Dbl chn, double chain; Sing chn. tingle chain; -f, to front wheds; -A. to all four wheds. Dririaf 
TJ*' R-r. radius rods; T-ann, torque-arm; Tor-t, torsion tube; Sub-f, tub-frame. Spriags, Ellip, elliptic; i-EU, half -elliptic: J-EU. quarter -elliptic; J-Ell. three-quarters-elliptic; Plat, platform; T-ell. transverse 
nnpbe, Lsat, ctntiUter; Comb, combination of Kalf-eUiptic and elliptic on double frames. Staarinf, Cent, center. Levers. Cent, center; C&r, gearshift center, brake right; CAI, gearshift center, brake Ufc 

St-eol, steering column. Prapulsion, K-r, radius rods; T-arm, torque arm; Tor-t, torsion tube; Sub-f sub-frame. 
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Tabulated Specifications of ZTT Different Models and Capa 



I Medal 



Gabriel K 

Gabriel H 

GabrieL M 

Carford L 

Garford. J 

Carlcrd. K 

Carford. D 

Carford F 

CAScsacht. 2 

GASchacht. 3 

Gwn. B 

GMC IS 

CMC VC 

GMC SC 

GMC HU 

GMC KU 

Crawa. 1| 

Grimm. 2 

Grimm. 3) 

Graeom. S 

Harrey. F 

Har-ey H 

Hmw. 1 

Hemes 1} 

Hemes. 2 

Hemes. 3 

Hemer. S 

Haamaba*. HT 

I.H.C M 

Independent F 

I n depende n t E 

Indiana. B 

Indiana. F 

Indiana. K 

JeBery. 151S 

J ad ory. 3015 

Mary 401S 

Kalamasee B 

Kelly. K-JO 

Kelly K-3S 

Kelly K-40 

Kelly. K-50 

King Jj 

Kiseolkar. ISM 

KisseQtar. 1 

Kisselkar. 1) 

Kisselkar. 2) 

Kiualkar- 3J 

Kiualkar S 

Kieiber. 1 

Kieiber 2 

Kieiber 3 

Klaibar. S 

Kna> Tractor .....31 
Knal Tractor 32 

Kechler. 1 

K as math. 14 

Kreba. G 

Kreba. H 

LaFraace. 6 

LambarL VI 

UmbarL V2 

LambarL V3 

Umbart V4 

Lambert. VS 

Lang*. C 

Unfa. B 

Lawn. 21 

Lewis. 31 

Lewis. SI 



Capac- 
ity in 



l.ooo 

1.500 
3,000 

4.000 
6.000 
8,000 
10,000 
12,000 

4,000 
6,000 

1.500 

1,500 
2,500 
4,000 
7.000 
10,000 

3.000 
4,000 
7,000 
10.000 

3.000 
6,000 

2,000 ] 
3.000 



10.000 

800 

1,000 

1.500 
3,000 

3,000 
6.000 
10,000 

1,500 
3.000 
4,000 

3.000 

2,000 
4,000 
7.000 
10,000 

7,000 

1.500 
2,000 
3,000 
5,000 
7,000 
12.000 

3.000 
5,000 
7,000 
10,000 

12,000 
20,000 



2,000 
4.000 

10,000 

800 
1,500 
2,000 
3,000 
4,000 

3,000 
6,000 

5,000 I 
6,000 
10,000 



Price 
if 

Chassis 


Wheel- 
base 

Inches 


TIRES 




Kind 


SIZES IN 
INCHES 


LacaKen 




Frent 


Rear 


1 200 


112 


Pneu — 


32x4 


32x4 


Under hood.. 


1 600 


126 


Pneu.. . . 


34%41 


34x4) 


Under hood.. 


2^300 


144 


Pneu.. . . 


36x5 


36x5d 


Under hood . . 


3 000 


128* 


Solid... 


36x5 


40x3)d Betw.seata. . 


3 500 


128* 


Solid.... 


36x5 


40x4d 


Betw. seats . . 


3 850 


128* 


Solid 


36x5 


40x5d 


Betw.seata. . 


4^500 


128* 


Solid'.!!: 


36x6 


40i6J 


Betw. seats. . 


4,850 


128* 


Solid.... 


36x6 


40x7(1 


Betw.seata. . 


2,800 


138 


Solid 


38x3} 


40x3)d 


Under hood . . 


3,200 


150 


ooua .... 


38x4 


40x4d 


Under hood . 


700 


96 


Solid... 


34x2 


36x2) 


Under hood . . 


1 090 


122 


Pneu... 


35x5 


35x5 


Under hood . . 


l|50Q 


126 


Solid... 


34x3 


36x5 


Under hood . . 


1.900 


143 


Solid... 


31x4 


36x31d 


Under hood . . 


2,500 


158 




36x5 


42x5d 


Under hood . . 


3.000 


158 


ooua .... 


36x6 


42x6d 


Under hood . . 


2.600 


129 


Solid... 


34x3i 


38x5 


Betw. seats. . 


3 600 


128 


Solid 


36x4 


36v3td .Betw.seata. 


4^600 


140 


Solid 


36x5 


36x5(1 


Betw.seata. . 


5,350 


140 


Solid.'!.'! 


36x5 


40x6d 


Betw. seats. . 


1 800 


130 


Solid 


34x3} 


38x5 


Under hood - . 


3^000 


168 


Solid 


36x5 


40x5d 


Under hood . . 


2 000 


145 


Solid.... 


34x3} 


34x4 


Under hood.. 


2 250 


145 


Solid.... 


36x4 


36x5 


Under hood.. 


2] 650 


145 


Solid.... 


36x4 


36x3 }d 


UnHer hood . . 


3,200 


145 


ootid .... 


36x5 


40x4d 


Under hood . . 


4,200 


156 


<X)llu . . . 


38x6 


42x6d 


uoder noon.. 


850 


106 


Pneu — 


33x4 


33x4 


Under hood. 




90 


Solid.... 


42x2 


42x2 


Under seat . . . 


1.285 


112* 


Solid 


36x3 


36x3 


Under hood.. 


1.850 


122* 


oOllu .... 


36x3} 


36x5 


Under hood . . 


1 800 


135 


rK»lltl .... 


36x3} 


36x5 


Under hood.. 




144 


OOUQ .... 


36x4 


36x3)d 


Under hood . . 


3,200 


165 


Solid.... 


36x5 


40x4d 


Under hood . . 


1 300 


118 


Pneu.. . . 


34x4} 


34x4) 


Under hood . . 


1^650 


130 


PHma .... 


34x3} 


34x5 


Under hood . . 


2,750 


124 


ooiia .... 


36x5 


36x5 


Under hood.. 


1 ,0m) 


126 


Solid.... 


37x3} 


37x5 


Under hood . . 


2,000 


120' 


Solid.... 


36x3} 


36x4 


Under hood . . 


2,750 


144* 


Solid.... 


36x4 


36x4d 


Under hood . . 


3 400 


150* 


Solid.... 


38x5 


38x5d 


Under hood . . 


4^250 


150* 


Solid.... 


38x6 


40x6d 


Under hood . . 


3,200 


120 


Solid.... 


36x5 


36x5d 


Under floor. . 


1,500 


125 


Pneu.. . . 


35x4| 


35x4) 


Under hood . . 


1,850 


140 


Pneu — 


37x5 


37x5 


Under hood . . 


2 100 


132* 


Solid.... 


34x3§ 


38x5 


Under hood.. 


2', 750 


144* 


Solid.... 


36x4 


38x4(1 


Under hood . . 


3.350 


162 


ooila .... 


36x5 


40x5d 


Under hood.. 


4,350 


168 


Solid .... 


36x6 


40x6d 


Under hood . . 


2 000 


140* 


Solid 


36x3) 


36x5d 


Under hood . . 


2750 


150* 


solid!!!! 


36x4 


36x4d 


Under hood . . 


3 300 


160* 


Solid.... 


36x41 


36x5d 


Under hood . . 


4 000 


170 


Solid.... 


36x5 


40x6(1 


Under hood . . 


3.250 


139 


Solid... 


34x5 


36x5d 


Under hood . . 


3 750 


140 


Solid .... 


34x5 


38x6(1 


Under hood . 


725 


90 


Solid.... 


36x21 


36x2) 


Under body . 


850 


110 


Pneu.. . . 


32x3} 


34x4 


Under hood - 


1,900 


118 


Solid.... 


34x31 


34x4 


Under hood.. 


2,350 


144* 


Solid.... 


36x4 


36x6 


Under hood . . 


5,500 


140 


Solid... 


36x5 


38x61 


Under hood . 


900 


106 


Pneu. ... 


30x3) 


31x4 


Under hood.. 


1,125 


114 


Pneu.*.. 


33x4* 


33x4 i* 


Under hood. 


120 


Solid... 


36x3 


36x3) 


Under hood . . 


1,900 


120 


Solid... 


36x4) 


36x4 


Under hood. 


2,200 


120 


Solid. . . 


36x4 


36x5 


Under hood . . 


2,250 


125 


Solid... 


36x3) 


38x4 


Under hood . . 


3,000 


136 


Solid... 


36x4 


38x6 


Under hood.. 


2.900 


144 


Solid.... 


34x3) 


36x3)d 


Under hood* . 


3,250 


144 


Solid.... 


34x4 


36x5d 


Under hood* . 


4,400 


144* 


Solid.... 


36x6 


38x6d 


Under floor. . 



MOTOR 



CYLINDERS 



3.50 
3.75 
4.12 

4.25 

4.25 
4 25 
4 25 
4.25 

4.25 
4 25 



5.12 4.50 



Strake 



5 00 

5.25 
5.25 

5.25 
5.25 
5.25 
5.25 
5.25 

5.50 
5.50 



3 50 
3.50 

4 00 

5 00 
5 00 



5.00 
5.25 
6 00 
5.00 
5.00 



3.75 5.25 

4.50 5 50 

4 .50 I 5 50 

4.50 . 5 50 



3.75 
4.25 

4.12 
4 12 
4.12 
4.50 
5.25 

3.25 



5 50 
5 50 

5 25 
5 25 
5.25 
5 50 
5 75 

5 50 



4.50 5.00 



3.50 
3.75*; 

3.75 
4.25 
4.76 

3.75 
3.75 

3.75 

3.75 

3.75 
3.75 
4.50 
4.50 

4 50 

4.25 
4.50 

4.25 
4.50 
4.87 
4.87 

4.12 
4.12 
4.50 
5.00 

5.00 
5.00 

5.25 

3.50 

3.75 
4.12 

5.50 

3.75 
3.75 
4.06 
4 50 
4.50 

3 75 
4.12 

4.25 
4.25 
4.75 



500 

5.25 

5.25 
5.25 
5.00 

5.25 
5.25 
5.25 

5.60 

5.25 
5.25 
6.50 
6.50 

5.50 

5.25 
5.25 
5.25 
5.25 
5 00 
5.00 

5.25 
5.25 
5.50 
5.75 

5.50 
5 50 

4.00 

4 00 

5.25 
5.25 

6.00 

4.50 

4.50 
4.50 
5.00 
5.00 

5.25 
5.25 I 

5 00 

5 00 
5 50 



S.A.E. 
H.P. 



19.61 
22.50 
27.20 

36.15 
36.15 
36 15 
29.00 
29.00 

29 00 
29.00 

21.10 

19.61 
19.61 
25.60 
40.00 
40.00 

22.50 
32.40 
32.40 
32.40 

22.50 
29.00 

27.20 
27.20 
27.20 
32.40 
44 20 

16.92 

16.20 

19 61 

22.50 

22 50 
29.00 
36.15 

22 50 

22.50 
22.50 

22.50 

22.50 
22.50 
32.40 
32.40 

32.40 

29.00 
32.40 
29.00 
32.40 
38.25 
38 25 

27.20 
27.20 
32.40 
40.00 

40.00 
40.00 



22.50 
27.20 

48.43 

22.50 
22.50 
26.27 
32.40 
32.40 

22 50 
27.20 

29.00 
29.00 
36 15 



Caal 



Block 
Block:. 
Block. 

Block. 
Block 
Block 
Block 
Block 

Block 
Block. 

Sing.. 

Block. 
Block. 
Block. 
Pairs.. 
Pairs.. 

Block. 
Pairs.. 
Pairs.. 
Pairs.. 

Block. 
Block. 

Block. 
Block. 
Block. 
Pairs.. 
Pain.. 

Block. 

Sing.. 

Block. 
Block. 

Block. 

Sing. . 
Sing. . 

Block. 
Block. 
Block. 

Block. 

Block. 
Block. 
Pairs.. 
Pain.. 

Pain.. 

Pairs.. 
Pairs.. 
Pain.. 
Pairs.. 
Pairs.. 
Pain.. 

Block. 
Block. 
Pain.. 
Pain.. 

Sing.. 
Sing.. 

Sing. . 

Pain.. 

Block. 
Block. 

Pain.. 

Pain.. 
Pain.. 
Block. 
Pain.. 
Pain. 

Block. 
Block 

Pain.. 
Pain. 
Pain. 



COOLING 



IGNITION 



Valves 
Placed 



RAH. 
L4H.. 
LAH.. 

Left.. 
Left.. 
Left.. 
Left.. 
Left.. 



Water 

Circu- 
lation 



Cent. 
Cent. 
Cent.. 



Right. 
Right. 
Right. 
Left. . 
Left.. 



Right. 
, Left . . 

Left.. 
Left.. 
Left... 
Left.. 
Opp.. 

Left.. 

Head. 



Left.. 
Left.. 
Left.. 

Right. 
Right. 
Right. 



Cent. 
Cent. 
Cent. 
Cent. 
Cent. 



Cent. 
Cent. 



Right. . . Cent 



Right. 
Right. 
Opp.. 
Opp.. 

Left.. 



Head. 
Head. 



Left.. 
Left.. 

Opp.. 



Left.. 
Left.. 

Opp.. 
Opp.. 
Opp.. 



Thermo. 

Cent.... 

Cent... . 
Cent.... 
Cent.... 

Cent.... 
Cent.... 
Cent.... 



Radiator 
Type 



Type 



Z-*-t Sing. 

Z-a-t Sing. 

Z-e-t .Sing. 



Cent Sq-t Dual. 

Cent jSq-t Dual. 

Cent Sq-t Dual. 

Cent I Sq-t Dual. 

Cent Sq-t Dual. 



Se*rfc 
Advance 



Cent Cell Sing. 

Cent Cell Sing. 

Gear Finned.. .. Sing. 



Cent. 
Cent. 
Cent. 
Cent. 

Cent. 

Cent. 
Cent. 
Cent. 
Cent. 
Cent. 
Cent. 

Cent. 
Cent. 
Cent. 
Cent. 

Cent. 
Cent. 



Cent 

Cent 

Cent 

Cent 

Cent 

Cent 

Cent 

Cent 

Thermo. . . 
. (Thermo... 

Cent 

. Cent 

Cent 



Bosch Fixed 

Bosch iHand 

Bosch 1 Hand 

Bosch*... Band. 
Bosch*... 'Hand. 
Bosch*... Hand. 
Bosch*.. Hand. 
Beach*... Hand 

I 

Eisemann. . ' Hand 
i Eiaemann . . I Hand . 



Opt. 



Fixed 



Finned . . . 
Finned.. . 
Finned.. 
Finned.. . 
Finned . . 



Finned. 
Finned . 
Finned. 
Finned . 
Finned . 



Cell Sag.. 

Finned .Dual. 



,Sing 

Sing. . . . 
Sing. . . . 
Double. 
I Double. 

Sing 

Sing 

Sing 

Sing.... 



Sing. . 
Sing.. 

Dual.. 
Dual.. 
Dual . 
Dual.. 
Dual.. 



I Eiaemann..: Hand . 

Bosch I Hand. 

Bosch.. . Hand 
|Men Hand 

Mea (Hand. 



Mea 



Mea 

;m« 



Hand. 
Hand 
Hand 
Hand 



! Eiaemann. . ; Auto . 



Z-a-t.. 
Z-a-t.. 



,8ing. 



Finned... . 
Finned.. . . 



Dual. 
Dual. 



Sq-t Dual. 

Sq-t Dual. 

Z*-t Dual. 



Z-s-t. 



Z-s-t. 



Sing. . 

Sing. . 
Sing. . 
Sing. . 
Sing. . 

Dual. 



Eisemann. 


jAuto.. 


Botch.. 
Bosch.. 
Bosch.. 
Bosch... . 
Bosch 


■OTP -073-^1 

BESOGECD 


Bosch . . 


Hand 


Heinxe . . 


Hand 


Mea 
Mea 


Hand 
Hand 


Boach . 

Beach 

Bosch 


Hand 
Hand. 
Hand 


Bosch.. 


Hand. 
Hand. 
Hand. 


Bosch.. 


Hand. 



Eiaemann.. jAuto. 
Eisemann. . ' Auto . 
Eiaemann. . ; Auto . 
Eisemann. . 1 Auto . 



1 Bosch. 




12-pt. . 

Dual Boach Hand. 

Dual Bosch Hand 

Dual Bosch Hand. 

Dual Bosch Hand. 

Dual Bosch Hand 

Dual Bosch.. . Hand 



Hand- 
Hand* 
Hand- 
Hand* 

Hand. 
Hand. 

Fixed. 

Fixed. 

Auto.. 

Auto.. 



Dual. 
Dual. 
Dual. 
Dual. 



Bosch* 
Boech* 
Boach* 
1 Bosch* 



Dual-d Bosch. 

Dual-d. . Bosch. 



Sing j 

Sing Eueniann. 



Sing.. 
Sing.. 

Dual. 



Bosch. 
Bosch. 



Bosch. 



Sing Bosch... 

Sing Boach... 

Dual Brigga. . 

Dual Briggs. . 

Dual Briggs. . 



Conn. . 
Conn. . 

Boach. 
Boach. 
Bosch. 



Double.... 
Double — 



Dual. 
Dual. 
Dual. 



Fixed. 

Fixed. 
Fixed. 
Hand. 
Hand. 
Hand. 

Hand 
Hand. 

Hand. 
Hand. 
Hand. 



ABBREVIATIONS: General, • with other options; Opt, optional. Price, -c, complete ailh body. Tiree, Kind, Pneu. pneumatic; Sol-st, eolid in front, tUd in rear; Pis, pneumatic in front, eolid m rear; P4r, 
pneumofie in front, eiuhion in rear. C4s, cusAion in front, solid in rear. Tire Sues, d, dual. Meter Location, Betw seats, between seats. Cylinder Cast, Sing, sinjly or indnidwUy. Location of Val.es. 
Opp, opposite, or T-heod type; Top (2-cylinder motors only) , L-head cylinder laid harieontal with valvet up; RAh, at right and in head. L-head cylinder; L4h, at left and in head, 1^-hjead cylinder; 2-cyc, twv-cvclt 
motor, no mires; Back, L-head motor placed tranttereely with solan of rear. Water Circulation, Cent, centrifugal pump; Gear, year pump; Thermo. lAermo-supAon nrcuialijn,, Air, air-cooled, no water. 
Radiator Tree, Finned, tinned-tube : Cell, cellular or honeycomb; Sq-t, souare-<uoe or flat-lube; Z-s-t, zio-tao-tvbe or crimped Hat-tube. Iinition, Type, Sing, n'tiois; Dou^-J^ioie; Dual-d. dual-eknMe. 
' "■ *" *" ' .— ivj. Atw-K. Atwater-Kent Spa 



Make of Magneto (or other sparking device), Split, Splitdorf; Conn, Connecticut; King, Kingston; West, F/eafinjAouse; Day-D. Dayton-Dick 
automatic; 2-pt, tiro-point fixed, battery circuit filed in retard, magneto in advance. Go'erner Type.Cent, centrifugal; L-b, loose-kali; Suet, sudion. Hyd. Auaraulie. 

from driving thaft; F-wheel, from front wheel; Gearsct, from geared counterthaft; Duplex, from both the motor and the driving thaft, by i 

Courtrny of The* Commercial Vehicle 



enl. 
"rise.*' 
alutche*. 



Spark AdVance. Auto, 



Digitized by 



Google 



March, 1915. 



THE MOTOR TRUCK 



145 



cities of Motor Trucks Now Built by American Manufacturers 



MOTOR 



COVE* NOR 



SPEEDS 







Motor 


Track 


Ty»s 


Drira 


in 








M.sJi 




30 




35 




20 


Crat- 


Motor.. 


1.140 


14} 


Crnl- 


Motor.. 


1,140 


12] 


C«t.. 


Motor.. 


1.140 


101 


Crot.. 


Motor.. 


1.140 


10} 


Cent- 


Motor.. 


1,140 


H 


Cml.. 


Motor.. 


1,000 


15 


Cent . . 


Motor.. 


1.000 


12 




1 


. 


18 


Stxl ... 


Motor- 


1.150 


20 


cm.. 


Motor.. 


1.130 


14 


Pent 


Motor 


ATM 


12 


cm.. 


Motor!: 


800 


11 


Cm. . 


Motor.. 


OUU 


8i 


cm... 


Motor 






Cent.. 








Cent- 


Motor 






Cent. . 


Motor 






I-h 


Motor.. 


1 000 


16 


u, . '. 


Motor- 


900 


10 


Cmt.. 


Motor. 


1.200 


19 


Cm.. 


Motor- 


1.200 


15 


cm.. 


Motor.. 


1.200 


15 


I'm.. 


Motor.. 


1.140 


12 




Motor 


i rwi 
1 ,uuu 


10 


Cm.. 


Motor.. 

1 


1.900 


20 


cm.. 


'Motor.. 


1.350 


18 


Cm.. 


Motor.. 


1.200 


15 


U, . 


DaMt.. 


1.200 


,7 ) 






1 , 200 


lit 


Lb. 


ID^hft... 


1.200 


Hi 


Suet . 


. Motor - 


1,100 


22 


s>i« 


Motor. 


1.100 


15 




Motor.. 


I , 1UU 


14) 


Cent.. 


DnWt... 


1,900 


15 


L-b. . 


. Motor- 


1 .200 


IS 


U 


Motor.. 


1 .200 


m 


L-t>. . 


Motor. . 


too 




L-t> 


| Motor- 


too 


l\ 


C«rt.. 


Motor 


950 


12 


Crat 


Motor. . 


1 . 200 


25 


Cml.. 


, Motor. . 


1,200 


25 


cm.. 


Motor- 


1.200 


15 


1 m.. 


Motor. . 


1,200 


12 


' 'm . . 


Motor. . 


1,200 


11 


Cent.. 


|Motor.. 


1.200 


10 


Cmt.. 


. 'Motor... 


1.200 


18 


Ont- 


Motor. . 


1.200 


16 




Motor. . 


1.100 


14 




Motor. . 


1.000 


12 


Cent.. 


Motor. . 


1.100 


12 


Cent.. 


Motor. 


1,100 


104 




■1 




20 




1 


1,100 


25 


Cent.. 


Motor. . 


1.025 


15 


Out.. 


Motor. 


1,100 


15 






1.200 


12 












1 








[Motor- 


800 


10 




Motor. . 


800 


• 


'".-it . 


Motor 


1,250 


18 


i'-nt.. 


Motor. . 


1.250 


15 


<'.;!.. 


Motor - 


1.200 


14 


' ■ 1 . 


Motor. . 


1,200 


12 




Motor- 


1.000 


10 











Spl-press. 
Spl-press. 
Spl-press. 

Spl-press. 
Spl-press . 
Spl-prees. 
Spl-preas. 
Spl-prem. 



Scheb Spl-prees 



Opt... 
Strom . 
Strom . 

Own... 
Own... 
Own... 
Own .. 
Own... 



Scheb. 
Scheb. 



Marvel 

King 

King 

Marvel. ... 
Marvel. .. 



Opt. 
Opt. 
Opt. 
Opt. 



Holley. 
Holley. 

Strom.. 
Strom.. 
Strom. . 
Strom. . 
Strom.. 



Carkar- 
atar 
Make 



Ubrie* 
run 



Zenith. . . . 
Scheb 



Zephyr... 
Zephyr... 



Scheb. 
Scheb. 



Strom . 
Strom. . 
Strom- 

Scheb- 



Breeae. 
Breese. 
Ray. . . 
Ray... 



Scheb. 



Strom.. 
Strom.. 
Strom.. 
Strom.. 
Strom- 
Strom.. 

Scheb*. 
Scheb* 
Scheb* 
Scheb*. 

Strom.. 
Strom.. 

King... 

Holley. 

Scheb. . 
Scheb. . 

Scheb - 

Excel . 
Excel. . 
Scheb. . 
Scheb - 
Scheb. . 

Strom . . 
Strom.. 



Spl-preas. 

Spl-press. 

Spl-preas. 
Spl-preas. 
Spl-press . 
Spl-press . 
Spl-press 

Cire-epl. . 
Circ-spl. . 
Circ-spl. . 
Circ-spl. . 

Circ-spl. . 
Circ-spl. . 

Circ-apl. . 
Ciro-spl. . 
Circ-spl. . 
Circ-spl. . 
Circ-spl. . 

Circ-spl. . 

Spl-preas. 

Ciro-spl. . 
Circ-spl . . 

Circ-spl. . 
Circ-spl. . 
Circ-spl. . 

Spl-preas. 
Spl-press . 
Spl-press. 

Circ-spl. . 

Pressure.. 
Pressure.. 
Pressure. . 
Pressure. . 

Circ-spl. . 

Ciro-spl. . 
Circ-spl. . 
Circ-spl . . 
Circ-spl. . 
Ciro-spl . . 
Circ-spl. . 

Ciro-spl. . 
Circ-spl. . 
Circ-spl.. 
Circ-spl. . 

Pressure.. 
Pressure.. 

Splash. . . 

Splash... 

Circ-spl . . 
Circ-spl. . 



TRANSMISSION 



Clutch 

Type 



Cone. . . 
Cone- . 
Cone- . 

Cone... 
Cone.. . 
Cone- . 
Cone- . 
Cone.. . 



Cone... 
Cone.. . 

Wet-d- 

Cone- . 
Cone.. . 
Cone... 
Wetrd.. 
Wet-d.. 

Cone.. . 
Cone- . 
Cone.. . 
Cone- . 

Cone- . 
Cone- . 

Dry-d.. 
Dry-d.. 
Dry-d.. 
Dry-d.. 
Dry-d.. 

Dry-d.. 

Cont-b. 

Dry-d.. 
Cone... 

Dry-d.. 
Dry-d.. 
Dry-d.. 

Dry-p.. 
Dry-p.. 
Dry-p.. 

Cone... 

Cone- . 
Cone... 
Cone- . 
Cone- . 



GEARSET 



Typ. 



Spl-preas. 
Spl-press . 
Spl-press . 
Spl-press . 
Spl-press. 

Ciro-spl. . 
Circ-apl . . 



Ray Spl-press. 

Ray | Spl-press 

Ray Spl-press. 



Dry-d. 

Cone... 
Cone- . 
Cone- . 
Cone- . 
Cone- . 
Cone... 

Wet-d. 
Wet-d- 
Wet-d- 
Wtt-d.. 

Dry-p. 
Dry-p. 

i 

Cone... 

I 

Conc- 

Jcone... 
Cone- . 



Selec.. 
Selec.. 
Selec.. 

Selec.. 
Selec. . 
Selec. . 
Selec.. 
Selec.. 

Selec.. 
Selec.. 

Plan.. 

Selec.. 
Selec.. 
Selec. . 
Prog- 
Prog. . 

Selec.. 
Selec.. 
Selec.. 
Selec.. 

Selec.. 
Selec.. 

Selec.. 
Selec. . 
Selec.. 
Selec.. 
Selec. . 

Selec. . 

Ind-c. . 

Selec.. 
Selec.. 

Selec.. 
Selec.. 
Selec.. 

Selec.. 
Selec.. 
Selec.. 

Selec. . 

Selec.. 
Selec.. 
Selec.. 
Selec.. 

Ind-c.. 

Selec.. 
Selec.. 
Selec.. 
Selec. . 
Selec.. 
Selec.. 

Selec.. 
Selec.. 
Selec.. 
Selec.. 

Selec.. 
Selec.. 

Plan.. 

Selec.. 

Jselee.. 
. Selec. . 



Spl-press. . ^one. . . iHyd. 



None. . 
None. . 
None. . 
None. . 
None. . 

'Wet-d. 
Wet-d- 

Iwet-d. 
Wet-d- 
|Wet-d. 



IFric. . 
I Frit. . 

Fric. . 

Fric... 

Fric. . 

I 

Ind-c. 
Ind-c 

Ind-c. 
Ind-c. 
Ind-c. 



Location I Speeds 



Unit-m. 
Amid . . . 
Amid. . . 



Unit-j. 
Unit-). 
Unit-i . 
Unit- . 
Unit-j. 

Amid. . 
Amid. . 



Unit-j. - 

Amid . . . 
Unit-j. - 
Unit-j.. . 
Uoit- ... 
Unit-j.. . 

Unit-i.. . 
Unit-j.. . 
Unit-j.- 
Unit-j.. . 

Unit-j.. . 
Unit-j... 

Amid. . . 
Amid. . . 
Amid. . . 
Amid. . . 
Amid . . . 

Unit-m. 



Unit-m. 

Unit-m. 
Unit-j . . . 



Unit-j. 
Unit-j. 
Unit-j. 

Amid. . 
Unit-j. 
Amid. . 

Unit-j.. 

Amid. . 
Amid. . 
Amid. . 
Amid. . 



Unit-j. . 

Amid. . . 
Amid. . . 
Unit-j. . 
Unit-j. . 
Unit- ... 
Unit-j.. . 

Unit-j. - 
Unit-i... 
Unit-j... 
Unit-j... 

Amid. . . 
Unit-j.. . 

Unit-j. . 

Unit-m . 

Amid.. 
Amid . . . 

Unit-j-- 

Amid . . 
Amid . . . 
Amid. . . 
Amid . . . 
Amid. . . 

Unit-j. . 
Unit-j. - 

Amid. . . 
Amid . . . 
Amid... 



Any 

Any 
Any 
Any 
Any 
Any 



Total 
Goar- 
Ratio 

in 
High 



4 -1 
4H 



io| 
124-1 

134—1 
15J-1 

7H 
OH 

8 -1 

6 -1 

9 -1 

8 -1 

9 -1 
12 -1 



10I-1 



OH 

7 -I 
94-1 
9j-l 
13H 



4 -1 

9i-l 

7J-1 
81-1 

7}-l 
8-1 
«H 

4 -1 

7 H 
7M 



81-1 
111-1 
11 -1 
121-1 

81-1 

5 -1 
44-1 

8 -1 

10 -1 

11 -1 
121-1 

7 -1* 
94-1* 

9 -1* 
94-1* 

11 -1 
124-1 



St! 

10|-1 

31-1 
6 -1 
6 -1 
lOJ-l 
10J-1 

8 -1 



81- 
10! 



I" 1 
1 1 



Top-wonn . T-arm . . 
Topworm T-arm. - 



Dblchn. 



Bevel . . 
Dbl chn. 
Dblchn. 
Dblchn. 
Dblchn. 

Dblchn. 
Dblchn. 
Dblchn. 
Dblchn. 

Dblchn. 
Dblchn. 

Dblchn. 
Dblchn. 
Dblchn. 
Dblchn. 
Dblchn. 

Bevel.. 



Final 
Drivo 



Bevel T-arm 

Bevel T-arm 

Bevel T-arm - 



Torsos 

Taken 
By 



Dbl chn. 
Dblchn. 
Dblchn. 
Dbl chn . 
Dblchn. 



Dblchn. 



DWchn 

Dblchn. 
Dblchn. 
Dblchn. 



Bevel... 
Dblchn. 
Int-g4... 



Dblchn. 

Dblchn. 
Dblchn. 
Dbl chn. 
Dblchn. 

Dblchn. 



Bevel. . . 
Bevel. . . 
Dblchn. 
Dblchn. 
Dblchn. 
Dblchn. 



Dblchn. 
Dbl chn 
Dblchn 
Dblchn. 

Dblchn. 
Dblchn. 

Dblchn. 

Bevel. . . 



R-r 



Tor-t. 



Springa. 



Tor-t. . 



Springs. 



Tor-t. 
Tor-t. 



R-r. 



Top worm Springs. 
Topworm . Springs. 

Dblchn 



Sing chn . 
Dblchn 
Dbl chn 
Dbl chn 
Dbl chn. 

Dblchn. . 
Dblchn.. 

Dblchn. . 
Dblchn 
Dbl chn. 



SPRINGS 



Front 



R.ar 



CONTROL 



St Mr 



4-EU. 

EIUp. 

-Ell. 
i-EU. 

i-Ell. 
I-Ell. 
l-EU. 

I-EU. 
,-EU. 
t-EU. 

i-EU. 

I-EU. 
i-Ell. 
r-ElI- 



i-Ell. 

■Ell. 
-Ell. 
-Ell. 
-Ell. 
-Ell. 
-EU. 

i-EU. 
i-EU. 
l-EU. 
i-EU. 

i-EU. 
-Ell. 

4-EU. 

4-EU. 

!-EU 
i-Ell 



i-Ell. 



4-EU 
i-Ell. 
)-EU. 

I-Ell. 
4-EU. 
I-Ell. 
4-EU. 
4-EU. 

Plat.. 
Plat. . 

EUip. 

ElUp- 
4-EH. 
j-Ell- 
1-E1I- 
4-EI1. 

J-Ell- 
j-Ell. 
J-Ell.. 
4-EU. 

4-EU- 
i-EU- 

Plat . 
Plat.. 
Plat.. 
Plat.. 
Plat.. 

Plat.. 



I-EU . ... 4-1 
i-EU 4-1 



EUip. 



Ellin. 
4-Ell. 
I-Ell. 
l-EU. 
4-EU. 

I-EU. 
I-Ell. 

Plat. 
PUt 
PUt 



Left.. 
Left.. 
Left. . 

Right. 
Right. 
Right. 
RUtht 
Right. 

Left.. 
Left.. 

Right 

Left.. 
Left. 
Left- 
Left . 
Left... 

Left- 
Right 
Right 
Right 

Left.. 
Left.. 

Left.. 
Left. . 
Left- 
Left.. 
Left . 

Right. 

Right. 

Left.. 
Right. 

Left.. 
Left.. 
Left.. 

Left.. 
Left.. 
Left.. 

Left ... 

Left . 
Left.. 
Left.. 
Left- 
Right. 

Left.. 

Left- 

Left . 

Left 

Left 

Left 

Right 
Right 
Right. 
Right 

Right 
Right- 
Left... 
Left 

Left 
Left 



Right 
Right 
Kuht 
Rijht 
Right. 

I Left. . 
Left.. 

Right 

Right. 
Right. 



Cent.. 
Cent.. 
Cent.. 

Right. 
Right 
Right. 
Right. 
Right. 

Cent- 
Cent.. 

Right. 

Cent- 
Cent.. 
Cent- 
Cent.. 
Cent- 
Cent.. 
Right. 
Right. 
Right. 

Cent.. 
Cent.. 

Cent.. 
Cent.. 
Cent.. 
Cent- 
Cent.. 

Cent- 
Right. 

Cent- 
Right. 

Cent.. 
Cent- 
Cent.. 

Cent- 
Cent.. 
Cent.. 

Ceot- 

Cent.. 
Cent.. 
Cent.. 
Cent- 

Right. 

Cent.. 
Cent.. 
Cent.. 
Cent.. 
Cent- 
Cent.. 

Ceot.. 
Cent.. 
Cent- 
Cent- 



Ont. 
Cent- 



Cent. 



Cent.. 
Cent.. 



I-Ell- Right Right. 



Right 
Right 
Right 
Right 
| Right 

Cent.. 
|Cent.. 

Right. 
Right 
Right 



Pro- I 
soiston 
Takaa 
By 



Springs. ! Gabrial K 

Springs. Gabrial H 

Springs- Gabriol M 



R-r 
R-r. 
R-r 
R-r. 
R-r. 

R-r 
R-r. 

R-r. 

R-r 
Rt 
R-r 
R-r 
Rt 

Rt 
Rt 
Rt. 
Rt. 

Rt 

Rt. 

Jrt. 
Rt. 
Rt 

IRt. 
JRt. 



Garford L 

Garford J 

Garford K 

Garford D 

Garford F 



GASchacbt. 
GASchacht. 



Geneva 



CMC 
CMC. 
CMC. 
GMC. 
GMC. 



Gramas. 
Gramns. 



IS 
VC 
SC 
HU 
KU 



1 



Harvsy P 

Hamry H 



Tor-t ... Hasnnkili HT 

Rt I.H.C M 



Springs, li 
Rt 



Rt. 
R-r 
Rt. 



Tor-t. . 
Rt . 
Springe. 

Rt... 



Rt. 
Rt 
Rt. 
Rt. 

Rt 



F 
E 

■ 

F 

.K 



ISIS 
MIS 



Springs. 
Springs- 

Rt 

Rt 

R-r . 
Rt 



Rt 
Rt 
Rt 

Rt. 



Rt. 
Rt. 



Ksly. 
Ksly.. 
My. 
Koly. 



1-JS 



1 



Knot Trader ...11 
Kim I Tractor St 



Rt. 
Rt 



Springs. Krstu 
Springs. Kraks. 



R-r 



LaFrai 



.14 



G 
H 



Rt... 
Rt. 

Rt Umkart 

Rt LanuVart. 

Rt ... 



Rt 
Rt. 

Rt 
Rt. 
Rt. 



Langs. 
Langa. 

Lewis. 
Lewis. 
La wis 



VI 

n 

VJ 
V4 

vs 

..c 

B 

21 
11 
SI 



Cwkmtsr Make. Strom. Stromkcro; Scheb, Sehebler; Ray, Rayfidd; Excel. Eicdtior; King, Kingston; B-Z, Breet+Zepnyr. Lsjkrieatisn, Splash, noa-circulotiao or simple spins*,' Circ-spl, eirevlalinff~ 
■pi^sav Spi-press, spiosft-pressure,' Fuci-inj, fwl injtdion, oil mixed with fud; Pressure, pressure /red, no splotA. Ckstch Tyao, Dry-p, dry plait; Dry-d, dry multiple disk; Wet-d, teet disk or aHsk-in^ni; R-cone, 
mfioi ame or inserted cone; Exp-e, expanding shot; Cont-b, contracting band. Gsarset Typo, Prog, progressist sliding gear; Selec, sttectite sliding gear; Plan, ^iaiutarv,' lod-c, constant-meek indieidnalrdvtck; 
Fnr. /rumen; Hyd, hydraulic; Elec, electric. Goarsot Location, Amid amidsAtDs; Unit-m, unit viin motor; Unit-j, una with jackskaft; Unit-x, unit with axle; Unit-s, unit driseekaft. Final Drivo, Bevel, 
e\-«l betel; Doub-r, double-reduction, bevel and spur; Int-g, internal near; Top worm, uxmn gear vitk worm on top; Dbl chn, double chain; Sing chn, single chain; -f. to front vheeU; A, to all four vheets. Orrring 
T««h,Rt. rtdias rods; T-arm, Isrms-arai; Tor-t, torsion tube; Sub-f, sub-frame. Sprisajs. EUip, elliptic,' l-EU. half-elliptic; i-Ell auartrr-dlipfic; j-EU, larse-cwortrrs-rfliphc; Plat, platform; T-eU. troa-serss 
ell'Ptie; Caat. etmtileser; Comb, combination of half-elliptic and elliptic on double frames. Starring, Cent, center. Lavors, Cent, center; CAr, gearshift center, brake right; C4I, gearshift enter, brake left, 

St-col, steering column. Prapidsion, Rt, radius ride; T-arm, torque arm; Tor-t, torsion tube; SuM sub-frame. 
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Tabulated Specifications of 3«7 Different Models and Capa 



Usoard-Stew.. . . B 
Lanyard Sto... . BW 
Ussard S».» H 

l in** s<.w f 

Ua»srd-Sto« G 



UttbGiaa*. 



H 



A2 
AAZ 



MJkE . 
MJkE . 

Mkw 
Matter . 
Mxur . 
Maccar . 



Mclotyre . 
Mclatyre . 
Mclatyre . 



Man . 



C 

D 

E 

F 

G 

H 

. Tractar 



Maitia . 



MeaaecoJox 
Maaaada) 

Mercery . 



MoreUad 
Merelaad 
Merelaad 
Merelaad 
Merelaad 
Merelaad 



Load 

Capac- 
ity in 



Nateo 

NaUaAUM. 



..El 
El) 
E2 



New Terk 

0. K. 

OU Hickory . 



.... C 
.... L 
CAD 
. MW 



OMR-liable 1) 

OMRaliaUa 2 

OMRaKaUa J 

OMRelUklo 4 

Old Reliable S 

Old Reliable 7 



Oaerland . 

Packard 
Packard 
Packard 
Packard . 
Packard 



Paleeor-Moeee . 
Paaldiaf 



ldkl 



1.500 
1.500 
2.000 
3.000 
4.000 

2.000 

10.000 
12.000 

7.000 
10.000 

2.000 
2.000 
3,000 
4.000 
4.000 

1.500 
3.000 
6,000 

3,000 
3.000 
4.000 
4.000 
5,000 
6.000 
16.000 

2.000 
3.000 
5.000 
7,000 

1,500 
2,000 
3.000 

1.000 

2.000 
3.000 
3,000 

3.000 

3,000 
4.000 
6.000 
8.000 
10.000 

1,500 
3,000 
5,000 
7,000 

lo.oon 

13.000 

500 

2,000 

2.000 
3,000 
4.000 

3,000 

3,000 

1,200 

3.000 

3.000 
4.000 
6.000 
s.000 
10.000 
14.000 

800 

4.000 
6.000 
8.000 
10.000 
12.000 

2.000 

800 



Priea 
af 



1.650 
1.775 
2.000 
2.300 
2.600 

1.350 

4.500 
4.800 

3.500 
2.750 

1,900 
1.900 
2.150 
2.400 
2.400 



2.750 
2.800 
2,950 
3.000 
3.200 
3.400 
2,750 

2.050 
2.150 
3.000 
3.500 

1.125 
1.400 
1,800 



1.750 
1.950 
2.000 

1.800 

1.950 
2.500 
3.150 
3.500 
4.500 

1,800 
2,050 
2.650 
3.500 
4,000 
4,500 

365 

1.925 

1,800 
2,000 
2,250 

2.250 

2.000 

875 

1.900 

2,250 
2,750 
3,400 
4,000 
4,500 
5,000 

8504* 

2,800 
3,400 
3,550 
4.150 
4,300 

1.300 

650 



TIRES 



MOTOR 



WaMal^ 
in 

|,,|.. . 


Kind 


SIZES IN 
INCHES 


Location 


CYLINDERS 


S.A.E. 
H.P. 


c j2r 

Can 


VaUea 
Placed 


nt. 


■ 

Mrs 

in 

lea. 


3vaaa 
ia 
laa. 


Freat 


Raw 


115* 


Pneu.... 


35x41 


35x4) 


Under hood . 




*>. ia 


5 25 


22 50 


Block. . 


Left. . . 


115* 




35x4t 


35x4) 


Under hood 


. 4 


3.75 


525 


22.50 


Bloek 


Left. . 


145 


Solid 


36x3 


36x5 


Under hood 




3 75 


5 25 


22 50 


Block 


Left ' 


145* 


Solid!!:: 


36x31 


36x3d 


Under hood . . 


• 


A 19 
•ft. l£ 


o.£o 


27 20 


Block!!! 


Left' 


158* 


Solid... 


36x4 


36x4d 


Under hood . . 




A IK 
4>. Id 




27.20 


Block 


Left. . . . 


110 


Solid 


37x3 


37x3) 


Under floor . 




4 TK 

o . IO 


A Kit 
4 0\) 


22.50 


Block. 


Right. 


I*Hr 


Solid... 


40x6 


40x6d 


Under floor 




5 00 


6 00 


40.00 


Pain. . 




140* 


Solid 


40x7 


40x7d 


Under floor . 




500 


600 


40.00 


Pairs. . 


Onn 


132 


Solid... 


36x6 


36x5d 


Under hood.. 




4.50 


5. 50 


32.40 


Block. 


Right.. . 


116 


SoVwt . . 


36x5d 


40x6 


Under hood . 


* 


4.25 


5. 25 


29.00 


Pairs... 


Right 


138^ 


QaIU 
■Vhkj .... 


36x4 


36x5 


Under hood . 




4 12 


5 25 


27.20 


Bloek 


Left. 


138* 


Solid 


36x4 


36x5 


Under hood ■ . 


4 


4 12 


5 25 


27 20 


Block 


Left 


150* 


Solid!!!! 


36x4 


36x6 


Under hood . . 


* 


4 . 12 


5 .25 


27 20 


Block.! 


Left!"! 


150* 


Solid.... 


36x4 


36x4d 


Under hood . . 




4. 12 


5 .25 


27 20 


Block.. 


Left... 


150* 


noiia .... 


36x4 


36x4d 


Under hood . 


4 


4.12 


5.25 


27 20 


Block. 


Left 


120 


Solid.... 


34x3 


34x3) 


Under hood . . 


4 


3.75 


5.00 


22.50 


Block. 


Right 


144 


Solid... 


34x3) 


36x3d 


Under hood . . 


4 


4 12 


5 25 


27.20 


Block... 


Left. . . 


144 


Solid.... 


36x4 


36x4d 


Under hood . . 


* 


A !*> 


O.AO 


27.20 


Block... 


Left. . . 


119 


Solid. 


37x4 


37x5 


Under hood . 


4 


4 00 


5 25 


25.60 


Bloek 


Onn 


132 


noiia .... 


37x4 


37x5 


Under hood 




4 00 


5.25 


25 60 


Block 




132 


Solid. ... 


37x4 


37x4d 


Under hood . . 


\ 


4 00 


5.25 


25 60 


Block!!! 


Opp.... 


145 


Solid.... 


37x4 


37x4d 


Under hood . . 


4 


4.00 


5.25 


25 60 


Block... 


Opp... 


145 


Solid.... 


37x5 


37x4d 


Under hood . . 


• 


4 .31 


ft OK 


29 69 


Block.. 


Opp. . 


160 


Solid.... 


37x5 


37x5d* 


Under hood . . 


■ 


4 .31 


5 . 25 


29 69 


Pairs... 


Opp.... 


84 


Solid 


37x4 


37x7 


Under hood . 




4 .31 


5.25 


29.69 


Block. 


upp. . . . 


125 


Solid 


36x31 


36x4 


Under hood . 


4 


4 00 


5 00 


25 60 


Block. 


Left 


121 


Solid 


36x3j 


40x4 


Under floor 


4 


4 00 


5 00 


25 60 


Block! 


Left " 


135 


solid!!!! 


36x4 


40x3 )d 


Under floor. . 




4 .25 


5 00 


27 20 


Pairs.!!! 


opp!!!! 


145 


Solid.... 


36x5 


40x4d 


Under floor. . 




4.75 


5 .50 


36.15 


Pairs.. 


Opp... 


112 


OOIIO .... 


33x31 


33x3) 


Under hood • 




3.75 


4 50 


22 50 


Pairs. 


Left. 


122 


noiiu .... 


54x31 


34x4 


Under hood ■ 




4.00 


5 .00 


25 60 


Pairs. 


Left! ! 


. 130 


POIla .... 


36x4 


36x5 


Under hood . 


\ 


4.00 


5.00 


25 60 


Pairs,. 


Left! ! 


84 


Solid.... 


38x2 


40x2 


Under floor. . 




4.25 


4.00 


14.50 


Sing. . . . 


Opp.... 


136 


Solid*.. 


36x3} 


36x3) 


Under hood . . 


4 


3 75 


5 25 


22 50 


Block.. 


Right... 


136* 


Solid.... 


36x4 


36x5* 


Under hood. . 


4 


4.12 


5 25 


27.20 


Block. 


Right... 


136* 


Solid.... 


36x4 


36x5* 


Under hood . . 




4. 12 


5.25 


27.20 


Block . . 


Right... 


125* 


oolia .... 


36x31 


36x4 


Under hood ■ 




3.75 


5.25 


22.50 


Block. 


Left ... 


145 


Solid.... 


37x31 


37x4 


Under hood . . 




4.12 


5.25 


27 20 


Block... 


Left... 


163 


Solid.... 


37x4 


37x3 )d 


Under hood . . 




4.50 


5 50 


32 40 


Pairs.... 


Left. . . . 


142 


Solid... 


37x5 


37x4d 


Under floor. . 




4.50 


5 50 


32 40 


Pairs.... 


Left. . . 


153 


Solid.... 


37x5 


37x5d 


Under floor . . 




4.75 


5 50 


36 15 


Pairs.. . . 


Opp... 


176 


Solid... 


37x6 


42x6d 


Under floor . . 




5.25 


7.00 


44.20 


Pairs. 


Opp... 


126 


Solid*... 


34x31 


34x3) 


Under hood . . 




3.75 


5.25 


22.50 


Block. 


Left... 


120 


Solid.... 


34x3 i 


34x5 


Under floor . . 




4.12 


5 25 


27 20 


Block.. 


Left... 


144 
168 


Solid.... 


34x4 


34x4d 


Under floor, . 




4 .50 


5 50 


32 40 


Pairs... 


Left. . . 


Solid.... 


36x5 


38x5d 


Under floor... 




4.75 


5.75 


36 15 


Pairs.... 


Left. . . . 


168 


nOlHl .... 


36x6 


40i6d 


Under floor. . 




4.75 


6.75 


36 15 


Pairs. 


Left. 


168 


Solid .... 


36x5 


40x6d 


Under floor. . 




5.25 


7.00 


44 20 


Pairs.. 


IJPP. . . 


69 


_ 

rnou. . . . 


26x2) 


26x2) 


Under teat.. 




3.62 


4 00 


10 53 


Sing 


Head 


104 


Solid... 


36x31 


36x3) 


Betw seata. . 




3.50 


5.00 


19.61 


Block. . 


Right. . . 


Opt... . 


Solid... 


36x3 


36x4 


Under hood . 




3 . 75 


5.25 


22.50 


Bloek. . . 


LAH. 


Opt 


Solid.... 


36x4 


36x5 


Under hood, > 4 


4. 12 


5.25 


27.20 


Block... 


LAH.. 




rOHQ .... 


36x4 


36x6 


Under hood. 4 


4. 12 


5.25 


27 20 


Block 


LAH.. 


144 


oOJtu .... 


36x31 


36x5 


Under hood. \ 4 


4.12 


5.25 


27 20 


Block. 


Left. 


129 


Solid.... 


36x31 


36x5 


Under hood . . , 4 


3.75 


5.25 


22 50 


Block.. 


Left. . . 


112 


Pneu... 


33x4 


33x4 


Under hood . 


4 


3.50 


5.00 


19.61 


Block.. 


RAH.. 


110 


Solid.... 


33x3) 


33x4 


Under floor . . 




3.75 


5.00 


22.50 


Block... 


Right. . . 


138 


Solid.... 


34x31 


36x6 


Under hood . . 




3 75 


5 00 


22.50 


Block . 


Left. . . 


120 


Solid.... 


34x4 


36x4d 


Under floor . . 




4 25 


5. 00 


29 00 


Pairs.. . . 


Opp. 


122 


Solid.... 


34x5 


36x5d 


Under floor. 




4 25 


5 00 


29 00 


Pairs... 


Opp... 


126 


Solid... 


36x5 


36x5d 


Under floor . . 4 


4 75 


5 50 


36 15 


Pairs... 


Opp. 


126 


Solid... 


36x6 


36x6d 


Under floor. . 4 


4 75 


5.50 


36 15 


Pairs... 




126 


Solid.... 


36x6 


40x7d 


Under floor. . ' 4 


4.75 


6.75 


36.15 


Pairs. . 


lI?;:::! 


106 


Pneu . . . 


33x4 


33x4 


Under hood . . 




4.00 


4.50 


25 60 


Sing... 


Left. . . . 


120* 


Solid.... 


34x31 


34x4d 


Under hood . . 




4 06 


5.12 


26.39 


Pairs.. . . 


Opp.... 


126* 


Solid.... 


36x4 


36x5d 


Under hood ■ . 




4 50 


5 50 


32.40 


Pairs. . . . 


Opp.... 


126* 


Solid... 


36x5 


40x5d 


Under hood . . 




4 50 


5 50 


32.40 


Pairs... 


Opp... 


144* 


Solid... 


36x6 


40x6d 


Under hood . . 




5 00 


5.50 


40 00 


Pairs.. 


Opp... 


144* 


Solid ... 


36x6 


42x7d 


Under hood . . 




5 00 


5.50 


40.00 


Pairs... 


Opp. . . 


102 


Solid.... 


36x2) 


36x3 


Under hood.. 


3 


4 00 


4.00 




Sing.... 


2-cy 


95 


Pneu.. . 


30x3 


31x31 


I'ndpr hood . 


I 


2.75 


4.00 


12 08 


Block. . 


HAH.. 



COOLING 



Water 
Cerca- 
latiaa 



Cent. 
Cent.. 
Cent.. 
Cent.. 
Cent. 



Thermo . 



Cent. 
Cent. 



Cent. 
Cent. 

Cent. 
Cent. 
Cent. 
Cent. 
Cent. 



Thermo. 
Thermo. 
Thermo. 



Cent. 
Cent. 
Cent. 
Cent. 
Cent. 
Cent. 
Cent. 



Cent. 
Cent. 
Cent. 
Cent. 



Cent.. . 
Thermo. 
Thermo 



Air.. 

Cent. 
Cent. 
Cent. 

Gear. 

Cent. 
Cent. 
Cent. 
Cent. 
Cent. 



Cent.'.. . 
Cent.... 
Cent... . 
Cent... . 
Cent... . 
Cent.. . 

Thermo 

Thermo . 



Cent. 
Cent. 
Cent. 



Cent. 



Cent... . 
Thermo. 
Thermo. 



Cent. 
Cent. 
Cent. 
Cent. 
Cent. 
Cent. 



Thermo. 

Cent.... 
Cent... . 
Cent... . 
Cent.... 
Cent.... 



Thermo. 

Thermo. 



Radiator 
Type 



Finned. 
Finned. 
Finned. 
Finned. 
Finned. 

Finned. 



Cell.. 
CelL. 



So-t- 
sj-t. 



Finned. 
Finned. 
Finned. 
Finned. 
Fumed. 

Cell... 

Cell... 

Ceil.... 



Cell.. 
Cell. 
Cell.. 
Cell.. 
Cell. 
Cell. 
Cell.. 



Finned. 
Finned. 
Finned. 
Finned. 

Finned. 
Finned. 
Finned. 



Cell.. 
Cell.. 
Cell.. 

Cell.. 

Sq-t. 
Sq-t. 
So-t. 
Sq-t. 
Sq-t. 



Finned. 
Finned. 
Finned. 
Finned. 
Finned. 
Finned . 



Sq-t. . . 
Finned. 



Finned . 
Finned . 
Finned. 

Finned. 



Sq-t. . 
Z-s-t. 
Z-s-t. 



Sq-t. . . 
Sq-t. . . 
Sq-t. . . 
Sq-t. . . 
Sq-t. . . 
Sq-t. . . 



Sq-t. 



Cell.... 
Cell... 
Cell... 
Cell.. . . 
Cell.... 



Finned. 
Finned . 



IGNITION 



Type 




Sing... 
Sing. . . 
Sing... 
Sing. . . 
Sing... 



Dual. 



Dual. 
Dual. 



Double.... 
Double.... 



Dual. 
Dual. 
Dual. 
Dual. 
Dual. 



King.. 

Bosch. 
Bosch. 

Bosch. 
Bosch. 



Eisemann.. 



Sing. . 
Sing.. 
Sing.. 

Sing. . 
Sing. . 
Sing. . 
Sing. . 
Sing. . 
Sing. . 
Sing.. 

Dual. 
Dual. 
Dual. 
Dual. 

Dual. 
Dual. 
Dual. 

Dual. 

Dual. 
Dual. 
Dual. 

Dual. 

Dual. 
Dual. 
Dual. 
Dual. 



Eisemann. 
Eisemann. 
Eisemann. 



Saark 
AeWaace 



Eisemann.. 
Eisemann.. 



Fixed 
Fixed 
Fixed 
Fixed 
Fixed 

Hand. 

Hand 
Hand. 

Hand. 
Hand 

Hand. 
Hand 
Hand 
Hand. 
Hand. 



Bosch 'Hand 

Bosch lHarjd. 

Bosch .Hand. 



..[Auto. 
-Auto. 
Eisemann. J Auto . 
Eisemann. . ! Auto . 
Eisemann.. Auto. 
Eisemann.. Auto. 
Eisemann.. Auto. 



Hand 
Hand 
Hand. 
Hand 

'Hand. 
Hand 
jHand. 

Fixed. 

Hand. 
Hand. 
.Hand. 



Remy.. 
Remy.. 
Remy.. 
Remy.. 

Bosch.. 
Bosch.. 
Bosch.. 

Remy.. 

Bosch.. 
Bosch.. 
Bosch.. 



Sing. . . 
Sing. . . 
Sing. . . 
Sing. . . 
Sing. . . 
Sing. . 

Sing. . . 



Sing.. 

Dual.. 
Dual. 
Dual. 



Sing. 
Sing. 



Sing*. 
Sing*. 
Sing*. 
Sing*. 
Sing*. 
Sing*. 

Sing.. 



»lng 

Sing 

Sing 

Sing 

Sing 



Remy 


Hand 


i Bosch.. 


Hand 


Bosch.. 


Hand 


Bosch 


Hand 


Bosch.. 


Hand. 


Bosch.. 


Hand 


West 


Hand 


West. 


Hand 


West 


Hand.. 


West 


Hand 


West 


Hand. 


Bosch 


Hand... 


None. . . 


Hand 


UAH... 


Fixed 


Bosch.. 


Fixed 


Bosch.. 


Hand 


Bosch.. 


Hand 


Eisemann.. 


Fixed 


Bosch 


Fixed 


Bosch.. 


Fixed 


Heinse 


Hand 


Beech.. 


Hand. 


Bosch.. 


Hand 


Bosch.. 


Hand 


Bosch.. 


Hand 


Bosch.. 


Hand 


Bosch.. 


Hand. 


Split. 


Hand. ... 


Eisemann. . 


Auto 



Sing.. 
Dual. 



Eisemann. . ! Auto . 
Eisemann.. j Auto.. 
Eisemann. (Auto.. 

Auto.. 



Bosch... 
Day-D.. 



IFixed. 
Hand. 



ABBREVIATIONS: General, *, tnlA other optima; Opt, optional. Price, -<■. commit irilA body. Tirea, Kind, Pneu. pneumatic; Sol-st, toiid in /rent, aieol in rear; PAs, pneumatic in /rout, ootid in rear; Pie 
■neumatu in front, cuekion in rear; CAs. auhim in front, toiid in roar. Tire Siaee, d, dual. Meter Location. Betw seats, between seats. Cylinder Cast, Sing, rinoiy or indinduaUy. Lecaoea af Vahea. 
Opp opporilr or T-kead tyot; Top (2-cylinder motors onlv). L-kmd a/Under laid oonrontol icilA taivet up; RAh. ot riso! and in head, L-htad cylinder; LAh at left and in head, L-head cylinder; 2-cyc, two-eytle 
motor no taltef Back, i-nand motor placed trannaeely vith aolen at rear. Water Circulation, Cent, centri/uool pump; Gear, oeor pump; Thermo, thernu-eyphon circulation: Air. oir-eooled, aa mtrr 
Radiator Type Kinned finned-tube- Cell cellular or honeycomb; Si-t. ajuara-fuor or Hat-tube; Z-s-t, eio-zao-ttth* or crimped flat-tube. Ignition, Type, Sing, n'nafe; Doub, douela; Duel-d, dua!-«eu6.> 
Make el Masnete (or other sparking device), Split, Sptildorf; Conn. Connecticut; King, Kinoeton; West, H'eatinoaouM, Day-D, Dayton-Dick; Atw-k, similar- Kent. Spark AaVaaea, Auto, oufc- 
smNs; 2-pt, tuv- point tied battery circuit fixed in retard, mamrfo in odtanct. GoTerner Type, Cent, cenlri/uoal; I^b. looie-baU; Suet, auction ; Hyd. Ai/droulic. Gereraor Drire, Motor, from motor; D-aLft, 
from dnrino a»o/l; F-wheel, from front irkeel; Gearset, from gearnt counterekaft; DupL'X, from botk tkt motor and the dririnc thaft, by otrrrunnino eiutcAct. 

t'ourleaj- of The Commercial V>hlcl*. 
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cities of Motor Trucks Now Built by American Manufacturers 



MOTOR 



GOTEtleO* 


SPEEDS 




Tree 


Drive 


Motor 

in 
R*.m. 


Track 

in 
M.eJu 


Carbor- 
•tar 
Make 


Cot.. 
Cat.. 
Cat.. 
Cent.. 
Cart . 


Motor.. 
Motor.. 
Motor.. 
Motor.. 
Motor.. 


1.230 
1.230 
1.134 
1.300 
1,295 


25 
25 
18 
18 
15 


Opt 






1.200 


,2 


Holley... 


Rin,.. 

Bin.. 


Motor.. 
Motor.. 

i 


900 
•00 


3 


Own 

1 



SpWpress 



Cat. 


Motor.. 


Cent.. 


Motor.. 


Cent.. 


Motor.. 


Cent.. 


Motor.. 


Cut.. 


Motor.. 


None 


None. 


Sgrt 


Motor.. 


Sort 


Motor.. 


L-b... 


Gearaet.. 


IA,. 


detract.. 


U>. 


Gearaet.. 


U>. 


Geariet.. 


W>. 


Oeareet.. 


u>. 


Geomt.. 


u>. 




Noor 




None. 




Cent.. 


Motor.. 


Curt.. 


Motor.. 


Curt.. 


Motor.. 


Cmt.. 


r-wbed 


Ceet.. 


F-wheel 



1.000 
1.000 I 
1.000 ; 
1.000 ' 
1,000 

1.500 I 

1.500 

1,500 

1,150 , 
1.150 I 
1.150 , 
1.160 
1,250 
1.250 



Motor.. 
Motor.. 
Motor.. 
Motor.. 



1.600 

1.400 

1.400 I 

1,400 

1.400 

1,000 



1,000 
1.000 
1.000 
1,000 
1.000 

1.400 

1,500 1 



15 
10 

14 
16 

12 
12 
14 



Strom Circ-epl 

Strom Circ-epl 

I Strom j Circ-epl 

Strom Circ-epl 

Strom Circ-epl 

Strom Circ-epl 

Strom Circ-«pl 



15 Scheb 
12 Strom 
6 Strom 



15 
15 
15 
15 
12 
12 



Ray | Circ-epl 

Ray ; Circ-epl 

Ray Circ-epl 

Ray (Circ-epl 

Ray Circ-epl 

Ray ICiro-etpl 

Ray Circ-epl 









1.000 


131 


Strom 


1,000 


13 


Strom. 


1.400 


20 


Strom. 


1.200 


16 


Strom. 


1,400 


14 


Strom. 


1.000 


15 




1.200 


18 




1.200 


16 




1,200 


16 















Cent.. 


Motor.. 


1.000 


18.11 


Cmt.. 


Motor.. 


1.000 


17.4 


<«it.. 


Motor.. 


1,000 


14 


Cent . . 


Motor.. 


1.000 


12 


(rat.. 


Motor.. 


9*0 


10 




1 


1.500 


20 






1.500 


18 


Crot . . 


Motor.. 


1.100 


15 


I'm.. 


Motor.. 


950 


12 


I'm.. 


Motor.. 


950 


10 


lax.. 


Motor.. 


900 


8 






1.400 


28 


Nw* 


None. . 


1,100 


15 


C«it.. 


Motor.. 


950 


17 


1 > fit . . 


Motor.. 


960 


15 


Cmt.. 


Motor.. 


950 


16 


("rat.. 


. I>ebft 




15 


Hyd. 


Motor.. 


1.000 


18 


Ctnt.. 


Motor.. 


1.265 


IC 



16 
15 
14 
14 

12 
10 



14 
12 
12 




Scheb Spl-preee 

Scheb Spl-preee 

Scheb Spl-preee 

Scheb Spl-preee 

Scheb Spl-preee 



20 Own Fuel-inj.. 

25 Zephyr... .''irc-epl. . 



Premier Make. Strom, Stromberg; Scheb. ScheUer; Ray. Rayfirti; Excel. gxaleior; King, Kingtton; B-Z, Brettt-Zcpkyr. LvorkarJea, Splash, nm-cimdatini or timpte tplath; Circ-epl, nreulatxng- 
Vm; SpHreei. iplath-premrt; Fuel-in, /lad injection, oil mixta xrilh fuel; Preeeure, pretture feed, no eplath. Clutch Type, Dry-p, dry plate; Dry-d. dry multiple diik; Wel-d, mt dirt or dith-in-od: R-cone, 
'?"•«■ rmt or intcrud cone: Exp-e, expanding ihoe; Cont-b, contracting band. Geariet Type, Prog, progrettite eliding oeor; Selec, tdectire eliding tear Plan, planetary: lnd-c, eonttant-meek indtttdual-clutch; 
a ', ^ ***««''<', Elec, dearie. Geariet Locatien, mid, omidrtipr; L'nit-m, mil with motor: Unit-j, unit with iackthaft; l'nit-x, unit mtk axle; Unit-*, unit dhtmhaft Final Drire. Bevel. 

T »' " Mhmr - double-reduction, betel and ipur; Inl-g, infernal gear: Top worm, vorm gear iritA worm on top: Dbl chn. douMr chain ; Sinn chn. tingle chain; -f, to front wkrrlt: -4, to all four wAeelt. Driving 
jTS*',. "*"* "**•' T-*™' torque-arm: Tor-t, lorrion lu6r; Sub-f, tub-frame. Serial'. Kllip. elliptic; 1-E1I, half-elliptic; l-Ell, quarter-dliptic; J-Ell, three*ruartere-etliptU; Plat, platform; T-ell. Immn 
—I**; lint, amtilncr; Comb, ambination of half-elliptic and elliptic m double framet. Steering, Cent, omfet. Levari. Cent, omter; C4r, gearthi/t center, broke right; CM. gearlhift center, broke left; 

St-col. ttetring column Prepdiieo R-r, radiu. rodi ; T-arm torgue arm; Tor-t Ionian tube; Sub-f, tub- frame. 
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Tabulated Specifications of 377 Different Models and Capa 



P««Wu 
PmtUm . 
PmtUw . 
PmHui . 



Piart*- Arrow . 
Pim l> Arrvw . 



Resnbuc ISM 

Reowblk 1 

Riiohlit 1) 



Roland 
Roland 

Raw* . 
Raw* . 
Raw* . . 
Raw* .. 

Royal .. 
Royal .. 



»» 

. CW 
DW 
EW 

. GW 

■31 

. AS 



Sa n daw 



Stoiard . 
Ward . 
Saasord . 
Saaf anl 

Saxon . 

SaUaa 



Signal 
Signal 
Sinai 
Signal 



H 

HX 

D 
DL 

. F 
. FL 



S peedweP ■ 



IT 
ItZ 

. IX 



Stacdard-D . 
Standard-D 



Standerd-0 DX 

SUadard-0 A 

Standard-0 AX 

Standard-0 B 

Standard-0 BX 

Standard-0 C 

Standard-0 CX 



Stegeeaan . 
Stegeman. 
St*|*inaa 
Stegeman. 
Stegeman 



TIRES 



Capac- Pric* 
ity in af 
Pounds , Chassis 



Sternberg . . 

Starnbarg 

Sternberg 

Slarnbarg 

Sternberg 

Starnbarg 

Stawart-B . 
Stewart-K . 

Studebaker 



Sullivan G 

TilHa A 



1,500 
2,000 
4,000 

6.000 
8,000 
10,000 
12,000 

4,000 
10,000 

4.000 

1.500 
2.000 
3,000 

2.000 
6,000 
7,000 

3,000 
4,000 
6,000 
10,000 

7.000 

io.ooo 

3.000 
4.000 
6,000 

1.500 
3.000 
4.000 
4.000 



3,000 

2,000 
3.000 
4,000 
4.000 
6.000 
10.000 

2.000 
2,000 
2.000 
2.000 

7.000 
12,000 

4,000 
8.000 

4,000 
8,000 
12.000 

6.000 
14.000 

1.500 
2.000 
2.000 
3.000 
3.000 
4.000 
7.000 

1.300 
3.0IN) 
5.01)0 
7,000 
10.000 

1.000 
4.0 X) 
6.0 ",l 
10.000 
12.0! HI 
14.000 

1.500 
2,000 



3,000 
1,500 



950 
1.300 
1,950 

3.700 
4,000 
4.500 
5,000 

3,000 
4,500 

1,650 



1.350 
1.475 

2,000 
3,500 
3,500 

2,450 
2,800 
3,400 
4,500 

3.400 
4,500 

1.900 
2.250 
3.000 

1.290 
1,660 
1,910 
1,910 



400 395-c 



2,000 

2.000 
1,975 
2.375 
2.500 
2.975 
4,000 

1,400 
1,450 
1,500 
1,550 

3,750 
4,750 

2.000 
3,000 

2,850 
3.750 
4,400 

2,750 
3.300 

1.700 
1,700 
1,900 
1.800 
2,100 
2.000 
3,200 

1,600 
2.100 
2,800 
3.350 
4,200 

850-cl 
2.800 
3.400 
4.500 
4.650 
4,750 

I 

1.500 
1,100 ! 



1.600 . 



Wbaal- 



120 
120 
145 

151* 
151* 
151* 
151* 

150* 
168* 

130* 

124 
124 
144 

120 
144 
156 

144 

150 
156 
171 

132 
138 

125* 
125* 
147* 

120 
106 
118 
140 

96 

150 

135* 

150 

150 

160 

171 

175* 

120 
144 
120 
144 



168 

136* 
162 

115 
115 
139 

144 
112 



134 

124* 

134* 

134* 

144* 

162 

125 
150 
142* 
155* 

168 

88 
148* 

158' 

144 
144 

124 

96 



112 



SIZES IN 
INCHES 



MOTOR 



From 



Solid. 
Solid. 

Solid. 

Solid. 
Solid. 
Solid. 
Solid. 

Solid. 
Solid. 

Solid. 

Solid* 
Solid. 
Solid. 

Solid. 
Solid. 
Solid. 

Solid. 
Solid. 
Solid. 
Solid. 

Solid.. 
Solid.. 

Solid.. 
Solid.. 
Solid.. 

Solid*. 

Solid.. 
Solid.. 
Solid.. 

Pneu.. 

Solid.. 

Solid.. 
Solid.. 
Solid . . 
Solid.. 
Solid.. 
Solid.. 

Solid.. 
Solid.. 
Solid., 
Solid.. 

Solid.. 
Solid.. 

Pneu*. 
Pneu*. 

Solid. 
Solid. 
Solid.. 

Solid. 
Solid.. 

Pneu.. 
Solid- 
Solid* 
Solid*. 
Solid* 
Solid- 
Solid. 

Pneu. . 
CAS 
Solid. 
Solid . 
Solid. 

Pneu.. 
Solid. 
Solid. 
Solid. 
Solid. 
Solid. 

Pneu. 
Solid . 



Solid . . 
Solid . . 



'I 



36x2) 

36x3 

36x4 

36x5 
36x5 
36x6 
36x6 

36x4 
36x5 

36x4 

35x3* 

35x3 

35x3} 

34x3) 
36x5 
36x5 

34x31 
36x4 
36x5 
36x6 

36x5 
36x6 

36x3 
36x4 

36x5 

36x3* 
36x3) 
36x3) 
36x3) 

28x3 

36x3) 

36x3) 

36x3) 

36x4 

36x4 

36x5 

36x6 

34x3 
34x3 
34x3 
34x3 

36x5 
36x6 

36x4)* 
39x6* 

36x4 
36x5 
36x6 

36x5 
40x6 

34x4) 

36x4* 

36x4* 

37x4)* 

37x4)* 

37x5* 

36x5 

34x4) 

34x3) 

34x3) 

36x4 

36x6 

30x4 

36x5 
36x6 
38x6 
3Sx6 
38x7 

34x4) 
36x3 



Location 



Rear I 



36x3 Under hood. 
36x3) |l'nderhood. 
36x4d i Under hood. 



40x5d 
40x5d 
42x6d 
42x7d 

36x4d 
40x6d 

36x3)d 

35x3)* 

35x4 

35x5* 

36x4 

36x5d 

40x5d 

36x3d 
36x4d 
40x5d 
40x6d 

40x5d 
40x6d 

36x4 

36x4d 

36x5d 

36x3)* 
36x3) 
36x4 
36x5 

28x3 

36x5 



36x5 
36x5 



40x5d 
40x6d 



Under hood.. 
Under hood . . 
Under hood.. 
Under hood.. 

Under hood.. 
Under hood . . 

Under hood . . 

Under hood . . 
Under hood.. 
Under hood . . 

Under hood.. 
Under hood . . 
Under hood . . 

Under hood . . 
Under hood . . 
Under hood . . 
Under hood . . 

Under floor. . 
Under floor. . 

Under hood . . 
Under hood.. 
Under hood . . 

Under hood . . 
Under floor. . 
Under floor. . 
Under hood.. 

Under hood . 

Under hood.. 



CYLINDERS 



No. in 

Ins. 



Under hood . . 
Under hood . . 
40x3 |d Under hood. 
36x4d Under hood. 
Under hood . . 
Under hood . . 



36x4 
36x4 
36x4 
36x4 

36x5d 
40x6d 

36x4)* 
39x6* 

36x3 }d 

36x5d 

36x6d 

36x5d 
40x6d 

34x4) 

36x4 

36x4 

36x4) 

36x5 

36x5* 

36x5d 

34x4) 

36x5 

36x3)db 

40x4db. 

40x6db 

30x4 

36x3)d* 

36x4d* 

40x6d 

42x6d 

42x7d 

34x4) 

36x3 



34x4) I 34x4) 



36x3 
34x3 



36x4 
34x3 



Under hood . 
Under hood. 
Under hood . 
Under hood. 

Under hood. 
Under hood. 

Under hood. 
Under hood. 

Under floor. 
Under floor. 
Under floor. 

Under hood. 
Under hood. 

Under hood . 
Under hood. 
Under hood . 
Under hood . 
Under hood. 
Under hood . 
Under hood. 

Under hood . 
Under hood . 
Under hood . 
Under hood . 
Under hood. 



Under 
Under 
Under 
lode 
Under 
Under 

Under 
Under 



hood, 
hood, 
hood, 
hood, 
floor, 
floor. 

I 

hood. . 
scat . . . , 



Under hood.. 
Under hood.. 
Under hood . . 



ABBREVIATIONS: General. *. with other options Opt. optional. Price, -c, complete with body, 
pneumatic in front, cuthion in rear; CAs, cutAion in front, tolid in rear. Tire Sixes, d. dual. 
Opp, oppotite. or T-head type; Top (2-cylinder motors, only). L-hcad cylinder laid horizontal will 
•whit, no raizes; Back, L-htad motor placed trantvertdy unth talvet at rear. Water Circul 



Stroke 



S.A.E. 
H.P. 



3 50 

4 00 

4.62 

4.50 
4.50 
4 50 
4.50 

4 00 
4.87 

4.12 

3.50 
3.75 
3.75 

3.75 
4.25 
4.50 

4 00 

4.25 
4.00 
4.75 

4.75 
4.75 

3.75 
4.12 
4.50 

3.50 
4.00 
4.12 
4.12 

2 .62 

3.75 

3.75 
4.12 
4.12 
4 12 
4.25 
4.75 

3.75 
3.75 
3.75 
3.75 

5.00 
5.25 

4.00 

5.25 

4 12 

5.00 
5.00 

4.50 
4.50 

4.00 
4 00 
4 00 
4 00 
4.00 
4.00 
4.37 

3.75 
3.75 
4 25 
4 50 
4.50 

2 75 

3 75 
4.25 

4 50 
4 75 
4.75 

3.50 
5.00 



5 .00 ' 
5.25 
5.25 

6.50 

6 50 
6 50 

6 50 | 

5 50 

6 00 

4.50 

5 00 
5 25 
5.25 

5.25 
6.75 
6.75 

5.00 
5.00 
5.50 
5.50 

5.50 
5.50 

5 25 
5 25 
5 50 

5.12 

4 50 

5.00 
5.00 

4.00 

5.25 

5 50 
5 50 
5.50 
5.50 
5 50 
6.75 

5.25 
5.25 
5 25 
5.25 

5.75 
5.75 

5 00 
7.00 

5 25 

5.00 
5.00 

5.50 
5.50 

4 50 
4 50 
4 50 

4.50 
4 SO 

4 50 

6.00 

5.25 
5.25 

5 25 
5 50 
6.75 

4 00 

5 75 
5 75 

5 75 

6 75 
0 75 

5 00 
,i 30 



19 61 

25 60 
34.28 

32.40 
32.40 
32.40 
32.40 

25 60 

38.25 

27.20 

19 61 

22.50 
22.50 

22 50 

29 00 
32.40 

25.60 
29.00 
25.60 
36.15 

36. 15 
36.15 

22.50 
27.20 
32.40 

19.61 
25 60 

27.20 
27.20 

11.23 

22.50 

22.50 
27.20 
27.20 
27.20 
29.00 
36 15 

22 50 
22.50 
22.50 
22.50 

40 00 
44.20 

25.60 
44.20 

27.20 
40 00 
40 00 

32.40 
32.40 

25.60 
25 60 
25 60 
25 60 
25 60 
25 60 

30 65 

22 50 
22 50 
29 00 
32 40 
32.40 

12 08 

22 50 
29 00 
32 40 
36 15 
36 15 

ID 61 

20 00 



Cylin- 
ders 
Cast 



Valros 
Placed 



Block 
Block. 
Block. 

Pairs.. 
Pairs.. 
Pairs.. 
Pain.. 

Pairs.. 
Pairs.. 

Pain.. 

Block. 
Block. 
Block. 

Block. 
Pain.. 
Pain.. 

Block. 
Pain.. . 
Pain... 
Pain... 



Pain... 
Pain... 

Block.. 
Block . 
Pain.. . 

Block . 
Pain.. . 
Pain.. . 
Pain.. . 

Block.. 

Block.. 

Block.. 

Block 

Block 

Block.. 

Block.. 

Block.. 

Block.. 
Block.. 
Block.. 
Block.. 

Pain... 
Pain . . 

Pain... 
Pain... 

Block.. 
Pain... 
Pain... 

Pain... 
Pairs... 

Pain... 

Pain... 

Pain... 

Pain.. . 

Pain.. 

Pain.. . 

Pain... 

Block . 
Block.. 
Block.. 
Pain... 
Pairs. . . 

Block. . 
Pain. . . 
Pain... 
Pain... 
Pain... 
Pain... 

Block.. 
Sing . . . 



RAH 
RAH 
RAH 

Opp. 
Opp. 
Opp. 
Opp. 

Opp. 
Opp. 

RAH 

Right 
Left 
Left. . 

Right. 
Right. 
Right. 



3.50 3 00 19 111 Block . Left. 



COOLING 



Water 

Circn- 
latian 



Radiates 
Tvpe 



Thermo . 
Thermo. 
Gear.... 



Finned. 
Finned . 
Finned . 



Cent Finned. 

Cent ! Finned . 

Cent Finned . 

Cent Finned - 



Cent. 
Cent.. 



Cent. 



Thermo. 

Cent.. . 
iCent.... 



|Cent... 
Cent... 
Cent... 



Opp... 
Opp... 

LAH. 
LAH. 
LAH. 

Right. . 
Left... 
Left... 
Left... 

Left... 

Left... 

Right. . 
Right.. 
Right.. 
Right.. 
Right.. 
Right. 

Left... 
Left... 
Left ... 
Left... 

Opp... 
Opp... 

Opp... 
Opp... 

Left... 
Left... 
Left... 

Left ... 
Left... 

Right.. 
Right.. 
Right.. 
Right. . 
Right.. 
Right.. 
Right.. 

Left... 
Left... 
Left... 
Left... 
Left... 

Right . 

Right. 

Right.. 

Right . 

Right 

Right 

.Right.. 
Head.. 

I 



Thermo 

Cent... . 
Cent.. . 
Cent... . 



Cent. 
Cent. 

Gear. 
'Gear. 
Gear. 



Finned . 
Finned . 



Sq-t. 
Sq-t. 
Sq-t. 
Sq-t. 

Cell.. 
Cell.. 

Cell.. 
Cell. 
CelL. 



Thermo. . Finned. 

Cent Sq-t 

Cent I Sq-t.... 

Cent Finned. 

Thermo . iCell.. . . 



Cent Finned. 

Cent Finned. 



Cent.. 
Cent... 
Cent.. 
Cent.. 
Cent... 



Cell- 
Cell. 
Cell- 
ed!. . 
Cell- 



Cent 'Finned. 

Cent Finned. 

Cent Finned. 

Cent Finned. 



Finned... 
Finned.. . 



Cent. 
Cent. 

Cent. 
Cent. 

Cent. 
Cent. 
Cent. 

Cent. 
Cent. 

Cent. 
Cent. 
Cent. 
Cent. 
Cent. 
Cent. 
Cent. 



Sq-t. 
Sq-t. 

Sq-t. 
Sq-t. 
Sq-t. 

Cell. 
Cell.. 



2rt-t... 

Z-s-t.. 
Z-s-t... 
Z-t-t. . 
Z-s-t.. 
Z-t-t. - 
Z-t-t. - 



Cent.. 
Cent . . 
Cent.. 
Cent.. 
Cent.. 



Thermo 

Cent.. 
Cent... 
Cent.. . 
Cent... 
Cent.. . 



Thermo. . . 
;Ceut 



Cent.. 



3 75 4 50 22 50 Block Right... Thermo. 
3 73 4 50 I 22 50 I Block Riant Thermo 



Sq-t. 
Sq-t. 
Sq-t. 
Sq-t. 
Sq-t. 

Sq-t. 
Cell.. 
Cell. 
Cell.. 
Sq-t. 
Sq-t. 



IGNITION 







Stork 


Tree 


Make 


Adtaan 



Dual : Day-D. . 

Dual Day-D - 

Dual i Day-D. . 



Dual. 
Dual. 
Dual. 
Dual. 

Sing. 
Dual. 



Bosch. 
Bosch. 
Bosch. 
Bosch. 

Bosch. 
Bosch. 



Finned . . Dual . 



Finned . 
Finned. 
Finned. 

Finned. 
Finned . 
Finned. 



Hand. 
Hand 
Hand 

Hand 
Hand. 
Hand. 
Hand. 

Hand 
Hand 

I 

Hand 



hing. 

Sing. . 
Sing. . 

Sing.. 
Dual. 
Dual. 

Dual. 
Dual. 
Dual. 
Dual. 

Dual. 
Dual. 

Sing.. 
Sing. . 
Dual. 



Nafl. 

Bosch 'Fixed 

Eiaeramnn.. Fixed. 
Eisemann.. Fixed. . 

Eisemann. . Fixed 
Eisemann.. Auto.. 

Auto... 



Hand 
Hand 
Hand 

Hand.. 

Tried 
Fixed 

2-pt.' 

2-pt 

2-pt. 



Sing.. 
Dual. 
Dual.. 
Dual. 

Sing. . 

Sing.. 

..Sing. . 

■ lo- 
sing. 
Sing. 



Bosch. 
Bosch. 
Bosch. 
Bosch. 

Bosch. 
Bosch. 

Bosch. 
Bosch. 
Bosch. 

Split- 
Bosch. 
Bosch. 
Bosch. 



Eisemann. . 
Eisemann. . 
Eisemann. . 
Eisemann .. 
Sing ..... | Eisemann. . 
Dual , Eisemann. - 



Fixed 
Hand 
Hand. 
Hand 



Atw-K Auto.. 

Bosch Turd 



Fixed 
Hsnd 
Hand 
Hani 
Hand 
Head 



iDoub 
iDoub. 



Dual. 
Dual* 



Sing Eisemann. . Fixed 

Sing Eisemann. ■ Fixed 

Sing Eisemann.. > Fixed 

Sing Eisemann.. | Fixed 



Sing.. 
Sing. . 
Sing.. 

Sing. . 
Sing. . 

Sing.. 
Sing.. 
Sing. . 
Sing. . 
Sing.. 
Sing. . 
Sing. . 



Eisemann.. Hand 
rieHimiii {ITsimI 



Bosch. 



I Hand 
Hand. 



Eisemann.. Auto.. 
Eisemann.. Auto.. 
Eisemann. .J Auto 



Eisemann. 
Eisemann. 



Ford 
Fned 



Sing. 
Sing. . 
Sing. . 
Sing. . 
Sing. . 

Sing.. 
Sing. . 
Sing- 
Sing . 
Dual. 
Dual. 



Cell Sing. 

Finned- . .|Dual. 

Finned... Dual. 



Finned - . . Sing. 
Fi nned- . . 'Sing. 



Eisemann. . 
Eisemann- 
Eiscmann- 
Eisemann.. 
Eisemann- 
Eisemann.. Fixed. 
Eisemann. • 1 Hand . 



Hand 
rind 
Hand 

Fned 
Fixed. 



Eisemann. . i Auto - - 
Eisemann.. Auto. - 
Eisemann.. ! Auto. 
Eisemann.. lAutc. 
Eisemann . ! Auto ■ - 



Eisemann. . > Hsnd 
Eisemann.. Auto. 
Eisemann.. 'Auto.. 
Eisemann.. Auto. 
Eisemann.. i Auto 
Eisemann.. Auto.. 



Bosch. 
King.. 



., Fixed 
irland 

Hand 



Bosch Find 

Bosch .... Band_ 



Tires, Kind, Pneu, pneumatic; SoUet, eolid in front, tteel in rear; PAs, pneumatic in front, tolid in rear: 1** 
Meter Location, Betw seata, between teat*. Cylinder Cast, Sing, nnotv or individually. Location of 
talvet up; RAh, at right and in head, L-head cylinder; LAh, at left and in head, L-hcad cylinder; 2-cjt. tr<*f* 
ition, Cent, centrifugal, pump; Gear, gear pump; Thermo, thermo-typhon circulation; An*, air-cooled. M 
RadUter Typo, Finned. finned4ube: Cell, cellular or honeycomb; S<|-t. t'luare-tnbe or fiat-tube; Z-s-t. rig-zag-tube or crimped fiat-tube. Ignition, Type. Sing, tingle; Doub, double; Dual-d, dtioMw** 
Make of Magneto (or other sparking devices), Split. Splitdorf; Conn. Connecticut; King. Kingtton; West, Wettinghoute; Day-D, Dayton-Dick; Atw-K, Aiwater- Kent. Spark Advance, Auto. 
matic; 2-pt, two-point hied, battery circuit liicd in retard, magneto in advance. Governor Type, Cent, centrifugal; L-b, loote-ball; Suet, tuction: Hyd, hydraulic. Governor Drive, Motor, from motor; l«W l 
from driving thaft; F-whecl, from front irW; (iearset, from gcartet counterthaft; Duplex, from both the motor and the driving thaft, by ovsrrunning ctutehet. 
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cities of Motor Trucks Now Built by American Manufacturers 



GOVERNOR 



Tyee 



Drive 



SPEEDS 



Motor Truck 



'Motor.. 
Motor.. 
Motor.. 
Motor.. 

Motor.. 
| Motor.. 

Motor.. 

Motor. 
Motor. 
jMotor. 

SoBC . 

Motor.. 
jMotor.. 

Motor. 



1.800 



925 
925 

n 

925 

l.oso 

950 
1.200 

l.oso 

1,000 
1.000 

1.500 
900 
900 



Carbur- 
eter 
Make 



30 



10! 
10 



16 
H 



U 
15 



Scheb. 
Scheb. . 
Scheb. 



Lubrica- 
tion 



TK EMISSION 



SPRINGS 



CONTROL 



Clulcb 
Type 



GEARSET 



Type Location Speeda 



1 4 J Peerless 
12! Pwrlaw 
Peerless 
Peerless . 



Own 
Own 










■ ! 








u,. 


Motor.. 


900 


15 


Hi 


Motor.. 


900 


12 


Cent.. ' 


Motor.. 






Cent . . 


Motor.. 






( cut . . 


Motor.. 










1.100 


18 


Cent.. 




1.100 


16 


Cent.. 


Motor.. 


1.100 


14 


Celt- j 


Motor.. 


1 , 100 


14 






l.fiOO 


40 


Cent'. 


Motor.. 


1.150 


.6 


Cent*. 


Motor.. 


1.000 


in 


Cent*. 


Motor.. 


1 000 


14 


Cent*. 


Motor.. 


i!ooo 


12 


Cent'. 


Motor.. 


1 .000 


14 


Cent'. 


Motor.. 


1.000 


II 


Cent . 


Motor.. 


870 


12 


Port 


Motor.. 


1.200 


15 


Sid 


Motor.. 


1 .200 


a 


Sort 


Motor.. 


1 .200 


15 


SoM 


Motor.. 


1 .200 


15 


Sort Motor.. 


, 


12 


Suet 


Motor.. 


1 .000 


9 


Sort 


F-wheel 


1.800 


' 25 


Suet 


r-wbeel 


1.400 


30 


Cent.. 


Motor.. 


1.100 


a 


Cent.. 


Motor.. 


1.200 


12 


Cent.. 


Motor.. 


1.200 


10 


S-|f 


Motor.. 


1.200 


12 


Sict 


Motor.. 


1.200 


10 


Ui. 


Motor 






Ui. 


Motor.. 


1.2*0 


18 


1,-1.. 


Motor.. 


1.250 


18 


L-h. 


Motor.. 


1.250 


18 


L-l,. 


Motor. 


1.2.-K) 


18 


Ui. 


Motor.. 


1.2.VI 


18 


Hi. 


Motor.. 


1.000 


14 


Cmt.. 


Motor. 


1.100 


20 


Cn,t.. 


Motor. 


1.100 


18 


C.rt.. 


Motor. 


1.100 


II 


C-nl. 


Motor. 


1.100 


12 


' • . 


Motor. 


1.100 


10 


Vfi. 


None 


1.500 


1ft 


' -\t.. 


Motor. 


1.020 


14 


1 -11 . . 


Motor. 


1.020 


13 


1 it . . 


Motor. 


1,088 
MB 


II 


• "fit . 
I «it.. 


Motor. 


M 


Motor. 


950 


10 


Crat.. 






30 






600 


18 








20 


r «t.... 


Motor. 


1.350 


18 




^Niioe 







Holley . 

Strom.. 
Strom . . 
Strom . . 

GAA. . 
GAA . 
GAA 



Ray. 
Ray 
Ray 
Kay 



j Cirr-flp. . . 
Circ-f.pl . 
[Circ-spl . . 

Splash . . . . 
Splash 

Splash 

Splash . . . 

I'ri-SMirr. . 
I'ressiirc 

Circ-spl. . 

Spl-pTTSM 

Spl-pmw 
Spl-press . 

| Circ-spl . 
I Circ-spl . . 
< 'irc-spl 

Pressure . . 
Pressure . . 
Pressure.. 
Pressure . . 



Circ-spl 
Circ-spl. 
i Circ-spl 



Strom . . 
Strom . . 
Strom . . 
Strom . . 
<tnmi 



Mrorn . 
Strom . 
Strom . 
Strom . 

Strom. 
Strom . 

Strom 
Strom 

Scheh. 
Scheh 
Scheb. 

Strom . 
Strom . 

Strom . 
Strom. 
Strom. 
Strom. 
Strom. 
Strom . 
Scheh. 



( 'arter 
( 'arter 
Carter 
Carter 
Carter 



Hollev 

Hoii.A 

Holle'v 
Holley 
Holley 

X-* nith 
Scheh. . 



.Sehch. 
Holley 
Brerse 



Cone. 

Dry-d. 

[)r>-il. 

Cone. . 
Cone. . 
Cone. . 
Com.. 

Cone. . 
Cone. . 



Selec. 
Selec. 
Selec. 

Selec. 
Selec. 
Selec. 
Selec. 

SeK-. 
Selec . 



Dry-d. 

Drv-d. 

Cone. 
Cone. 



l"nit-m... 
I'nit-ni... 



Amid 
Amid 
Amid 
Amid 



Selec. 

' Selec. 
Selec. 
Selec. 



Amid . 
Amid 

Amid 



Unit-m . 
Unit-i 
Unit-j. . 



None . 
None. 
None. 



Elee.. 

Elec 

Elec 



Amid 
Amid 
Amid 



Slrom... Pressure. . 
Strom iPreowre.. 

Strom . 
Strom. 
Strom. 



Scheb . 
Scheb. 

Mayer . 



Dry-d . . . Selec ... 

Dry-d . . . Selec . . . 

Dry-d . . . Selec ... 
Wet-d 



Wet-d. 
Wet-d. 

Dry-d. 
Dry-d. 
Drv-d . 



Circ-spl 
Circ-spl 
Circ-spl . 
Circ-spl . 


Dry-d . 
Wet-d. 
Wet-d. 
Dry-d. 


Splash . . 


Dry-p. 


( 'irc-spl 


Dry-d. 


Spl-prtsis 
Spl-press 
Spl-prm* 
Pressure. . . 
Sp.-pre*w 


Cone. 
Cone. 
Cone. 
Con.-. 
Cone. 
( 'one. 


Uirc-spl . 
Circ-spl . 
Circ-spl . . 
Circ-spl 


Cone. 
Cone. 
Dryd. 
Dry-d. 


Circ-spl 
Circ-spl 


Dry-d . 
Dry-d . 


Spl-press 
Spl-press . 


Wet-d. 
Wet-d. 


( 'irc-*pl . . 
Circ-spl 
Circ-spl. . 


< 'one. 
Cone. 
( 'one. 


Circ-spl . 
Circ-spl 


Dry-d. 
Dry-d. 


Circ-spl. 
Cirr-s.pl 

Circ-spl 
Circ-spl 
Circ-spl 
Circ-spl 
('irc-spl 


Dry-d. 
Dry-d. 
Dry-d. 
Dry-d. 
Drv-d. 
Dry-d 
Dry-*) 


Spl-press 

Sp[-|»n-<s 
<pl-l>n-- 
Spl-press 


Dry-d . 
Drv-d. 
Dry-d. 
Drv-d . 
Dry-d 


Spl-pr,*- 

Circ-spl 

( 'irc-spl 

Cirr-spl 

Circ-spl 

Cirr-spl 


Dry-p. 
Dry-p. 
Dry-p 
Wet-d. 
Wet-d 


Circ-spl 
-•pl-prv.- 


Dry-d. 
Wet-d. 


( "irc-spl 


< 'one. 


Circ-spl . 


Cone. 



Ind-c 
Ind-t- 

Selec . 
Selec., 
Selec-. 

Selec. 
Selec.. 
Selec. 
Selec. 

Prog.. 

. Selec.. 

Selec . 
i Selec . . 
Selec . . 
Selec . . 
Selec.. 
Selec.. 

Selec . . 

Selec.. 
. Selec . , 
. Selec.. 

. [od-c 
. ' Ind-c . 

Selec. . 
Selec . . 

Selec . . 
Selec . 
Selec 

. Pre*.. 
.Prog. 

.Selec. . 
.Selec. . 
.Selec. . 
. S ■!>■(■ . 
. I Selec. . 

. Sr'ltH' . 

.Selec 



Selec. 
Selec - 
Selec . . 
Selec . 
.Selec . , 

Selec. . 
Ind-c 
Ind-c 
End-e 

Ind-c 

Ind-c 

Selec . , 

Plan 
Selec., 



Unit-j . . 
Unit-j . . 

Unit-m . 
Unit-m. 
, Unit-m . 

; Unit-m . 
Unit-m . 
Unit-m. 
Unit-m. 

Unit-* 

Unit-m . 



Amid . 

Unit-i... 

Unit-j... 

Amid 

Unit-j... 

Unit-j... 

Unit-j... 
Unit-j... 
Unit-m . . . 
Unit-m . . - 

Unit-fl. 
Unit-e. 

Unit-j . . . 
Unit-j.... 

Amid 
Amid 
Amid 

Unit-m . . . 
Unit-m... 

| Amid 
| Amid 

Amid 

Amid 
, Amid 

Amid 

Amid 

Unit-m.. . 
Unit-m . . . 
I 'iiit-ni . . 
Unit-m - . . 
Unit-m. . . 

Unit-m . . . 
Unit-m . . . 
Unit-m . . . 
Unit-m.. . 
Amid 
Amid 

l'nit-m . . . 
Unit-m... 

Unit* 

Unit-j . . . 

Unit-i... 



Total 
Gear- 
Ratio 

in 
High 



Final 
Drive 



Torque 

T««»n Front 
By 



Rev 



7J1 



7 -I 
7 -I 
7 -1 
7 -1 



6J-I 
6!-l 

81-1 
8,-1 

4 -1 

4 -1 

91-1 
101-1 
101-1 



6 -1 
8 -1 
8|-1 
11M 
14J-1 



51-1 




Dhlchn J-Ell- i-EU. 

Dblchn ... i-Ell- . Plat.. 

Dblchn. . j-Ell.. . Pint. . 

Dhlchn. J 'i-Ell.... J-Ell. 

Dblchn ..! J-Ell... . i-Ell. 

Dblchn I J-Ell.. . j-EII. 

Dhlchn . j J-Ell.... j J-Ell. 

i ! I 
Top worm T-arm.. J-Ell... J-Ell. 
Topwonn..T-arm.. I-Ell .. j-Ell . 



Dblchn. 



J-Ell.. J-Ell. 



Int-g Springs. J-Ell. 

Dblchn J-Ell. 

Dblchn I-Ell. 

Dblchn J-Ell. 

Top worm. Springs. Ellin. 

Dblchn. j J-Ell. 

Top worm . | Springs. i-Ell . 

Top worm . 'Springs. j-Ell . 

Top worm. Springs. j-Ell. 

J-Ell. 



Top worm. Springs. 



Dbl chn 
Dblchn 



Dblchn ..' 

Dhlchn...! 

Dblchn. ..j 

i 

Int-g. ... Springs. 

Dblchn. 

Dblchn. 

Dblchn 



4J-1 Bevel Tor-t. 

7M Dblchn ...| 



6i-l 

8 -I 

9 -1 
71-1 
81-1 
6!-l 



-Ell. 
-Ell. 

J-Ell. 
J-EII. 

i- Ell. 

1-EII. 
; i-Ell . 

J-Ell. 
I i-Ell. 

ji-EU. 

ii- EII. 



Top worm Springs. 

Dblchn 

Dblchn. 

Top worm . Springs. 

Dblchn 

Dblchn 



Dblchn 

Dblchn ....... 

Top worm Springs. 
Top worm . Springs. 

Top worm! Tor-t. . 
Top worm. | Tor-t. . 



Dblchn 
Dblchn 

Dblchn. 
Dbl chn 
Dblchn 



i-Ell. 
i-Ell. 
1-EII. 
I-Ell. 
1-EII. 
I-Ell. 



-1 T-worm* T-nna' 

.... Dblchn 



5,-1 
6J-1 
7J-1 
8J-1 



Springs. 
Springs. 
Springs. 
Springs. 
R-r 



Top worm 
Dblchn 
Top worm 
Dblchn 
Top worm . 
Dblchn 
Top worm 

Bevel . . 

Dblchn 

Dblchn 

Dblchn 

Dblchn 



Top worm Springs. 
Top worm Springs. 
Top worm. Springs. 
Top worm Springs. 

Dblchn 

Dblchn 



Bevel 
Dhlchn 



4!-l Bevel 



Dl.l chn 



Si-1 



T-arm. 



T-arm. 



Dhlchn 



-Ell.. 
-Ell.. 
Ell.. 
-Ell.. 

J-Ell.. 
J-Ell. . 

I-Ell.. 
1-EII.. 

i-Ell.. 
i-Ell.. 
i-EU.. 

I J-Ell.. 
Ii-EII.. 

J-Ell.. 
J-Ell.. 
J-Ell.. 
J-Ell.. 
J-Ell.. 
J-Ell. . 
i-Ell . . 

J-Ell.. 
J-Ell.. 
J-Ell.. 
J-Ell.. 
J-Ell. . 

I-Ell.. 
i-Ell. . 

Ell.. 
-Ell . . 

Ell- 
-Ell - - 

i-Ell. . 
J-Ell. . 

jl-Ell.. 

' J-Ell. . 

I 

I-Ell. . 



I-Ell. 
I-Ell. 
J-Ell. 

1-EII. 
Ellin. 
I-EU. 

J-Ell. 
I-Ell. 
I-Ell. 
I-Ell. 

J-Ell. 
J-EU. 

J-Ell. 
J-Ell. 
I-Ell. 

J-Ell. 
J-Ell. 
J-Ell. 
J-Ell. 

1-EII. 

i-Ell. 

J-Ell. 
i-Ell. 
Ii-EII. 

-Ell. 

Ell. 

Ell. 

I-Ell. 
1-EII. 
I-Ell. 
1-EII. 

J-EU. 
J-Ell. 

J-Ell. 
j J-Ell. 

J-Ell. 
i-Ell. 
i-EU. 

I J-Ell. 
I-EU. 



1-EII.. 
Ii-EII.. 
il-Ell.. 
!l-EII- 
I I-Ell. . 
. I J-Ell.. 

J-Ell. . 

I 

I-Ell. . 

1-EII. . 
I i-Ell. . 
! J-Ell.. 

J-Ell.. 

J-Ell. . 
i-Ell.. 
I-Ell. . 
i-EU.. 
I-Ell. . 
i-Ell.. 

I-Ell.. 
| i-EU.. 

Ellip. . 

Plat. . 

1-EII. . 



Steer 



~~ Pl»- 
aulaion 
Taken 
Urora By 



Left.. 

Left 

I^ft.. 

Left . 
Left. 

Right. 
Right 
Right 
Right. 
Right. 
Right. 
Right 

Left.. 
Left . 
Left. . 
Left . 
Left . 

Left 
l.eft . 
I.cft . 
Ui 
Right 
Right 

Left. . 
Left . 



Ix-ft 



l^-ft 



Nam* and Medal 



Right. 
Right 
Right 

Right 
Right. 
Right. 
Right. 

Right 
Right. 

Left. . 

Left.. 
Left . 
Left . 

Left . 

Left.. 
Left 

Right. 
Right. 
Right. 
Right. 

Right. 
Right. 

Right 
Right. 
Right. 

Left 

Right 

Right 

Left. . 

Left.. 

Left.. 
Left. 
Left . 
Left . 
Left . 
Right 

Left . 
Left.. 
Left.. 
Left 

Right. 
Right. 



Opt... 
Right. 



Cent.. 
Tent.. 
Cent.. 

Right. 
Right. 
I Right. 
Right. 

Right 
I Right. 



R-r Paol«i»f H 

R-r Paaidiai G 

R-r. ... PaaMiag M 



R-r Peerless 

I R-r Peerless. 

R-r Peerless. 

iR-r .Peerless. 



R-r. 
R-r. 



Pieree-Arrew . 
Pierce-Arrew . 



rent....|R^. 



Roe. 



Tent. 
Cent. 
Cent. 

I 

Left. . 
Left . 
Left.. 



Springs. Reseahlic 1S88 

R-r ReeuMk I 

R-r ReeeUk 1J 



R4C. 
R4C 
R4C.. 
RAC. 



Right 
Right. 

Cent.. 
lOent- 
jCent.. 

Cent.. 
Right 
Right. 
Cent.. 

jCent.. 

lOent.. 



R-r..... Reland 1 

Springs.. Roland 3 

R-r jReland JJ 



R-r. 
i R-r 



!Rewe. 
Rewe 

iRewe. 
.Rewe. 

■ Royal. 
Royal 



R-r ISaadew. 

R-r Saodew 

R-r Sandew. 

Springs. Saoferd. 

R-r Saoferd. 

R-r Saoferd. 

R-r 



ISaaea. 



CW 
DW 
EW 
CW 

■3 



Tor-t. 
R-r... 



Cent.. 
Cent- 
Cent.. 
Cent- 
Cent- 
Right 



Cent- 
Cent- 
Cent.. 
Cent- 

Right 
Right. 

Opt... 
R4C. 

Cent.. 
Cent- 
Cent.. 

I 

Cent- 
Cent- 

Cent- 
Right. 
('ent- 

IRight 
Cent- 
Right. 

U'ent- 

I 

.Ont- 
;('ent- 
ICent- 
Cent- 
('ent- 

jcent- 
( ent . . 
Cent - 
■Cent- 
Right 
Uuht 



. O 
..K 
L 
M 

U 



Springs. Service W 

R-r... Serrice Q 

R-r Serrice P 

Springs. Serrice PW 

R-r Serrice H 

R-r Serrice HX 



R-r Si roal D 

R-r. Signal DL 

ISprings. Signal P 

Springs. Stfmal PL 



Sontb. 



Tor-t. . 
Tor-t. . 



R-r SeethBeod 48 

R-r Sea* Bead 88 

R-r ISeeedwel ST 

R-r SeeedwaB 18Z 

R-r... SeeedwaB 8X 



Springs*. Standard-D 
R-r Staadard-D 



Springs. 
R-r 

Springs. 
R-r 

Springs. 
R-r.... 
Springs. 



R-r. 

R-r. 

R-r 
I R-r. 
I R-r. 



Staadard-D DX 

Staadard-O A 

Staadard-O AX 

Staadard-0 B 

Staadard-O BX 

Staadard-O C 
Staadard-O CX 



Stofomaa 
. St. | .man 
. Stegeman 
. Stefemaa 
[Stegeniaa 



Springs. 
Spriiigii. 
'Springs. 
Spnngs. 
R-r 

R-r. .. 



Cent. 



Cent* 



Springs. 
R-r. . . 

R-r 



Stemberf 
Staraberi 
Sternberi 
Sternbert 
Slernberf 
Sternberi 



Stowart-B 

Stewart-K C 



Cent- R-r. 

'Vnt.. H-r 



Stndebakar 
SaUiraa 



Ti8in 



^ tro ro. Strombery; Scheb. SeMbUr; Ray, RayfiHd; Excel. BictUior: King. Kinytlon; B-Z, Breete-Zipkyr. Lubricatien, Splash, non-fircul'ittng or rimU< »^<"n; Circ-spl. nrrulnhne- 

'n^^^^ 1 ""' l ^' li 'P rwu,e < ^luel-inj, /uof injection, oil miltd with fud; Pressure, prraaurr /rrrf. no (p/aaA. Clutch Type., Dry-p. dry pLatt; Dry-d. dry i multtjilr disk; \Vet-<l. irrt rfiat or dtik-in-oU; R-eune, 
•« wv vr ttiwrtta Exp-s, expanding aAoe; ConHi. contracting band. Gaarsel Tyae, Prog, progrtttin ttidino gear; Selec. arleefirr Wti/ii? oaor; 
nr. Inctum; Hyd. hydraulic; Elec, iketric. Gearaet LecatioB, Amid, tmUMpt; Unit-m. anil iril* aiotor; Onit-i, unit irilA jackthoft; l'nit-i, anil ml* arlr; 



Plan, jinnctary: Ind-c, conttant-muk indinduoi-eiutrh ; 
in/a asU; L'nit-S. unit drinthaft. Final Drive, Bevel, 
■ mth worm on top; Dbf chn. doiMt chain; Sing chn. tingle chain; -f. to front ichrcU; -4, to all four trhcHs. Driving 
- -- — . -w.u, »vr V H-unn. toft, inwwn turn; nuiH, luoyraine. Seringa, Ellip, ellifitic; J-Ell. half-elliptic; J-Ell. ffuorwrr-eflinhr ; J-Kll. Mrof-ouortrra-rt7irinf ; Plat, platform; T-ell, (raiurrras 
•"tw."l*at, emtiimr; Comb, conoinorum of half-ctliptie and elliptic; on double frawiu. Steering, Cent, center. Levers, Cent, center; CAr, gearthft center, brake right; CAL geartkift center, brake left; 
8t-col, steering column. Prepdaien, R-r, radiiu rode; T-arm, torque arm; Tor-t tertian tube; Sub-f. tub-frame. 



kraal. Doob-r. doubte-reduction, betel and tpur; Int-g, internal gear; Top worm, worm gear 
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Tabulated Specifications of 3TT Different Models and Capa 




Received Too Late to Classify 



HtWrW<|«i, Jr . . .. 

Handy Wagon 

Hand? Wagon, St.... 

Hurlb.l 1 

Hurlburt 2 

Hurlhort 3) 

Locomobile ] 

Locomobile 4 

C T Tractor 

Transit E 

Transit F 

Transit T 

Tranait V 

Dispatch L 

Morton U 

Morton 2 

Morton 2j 

Morton J 

Morton J! 

Morton 5 

Morton * 

Morton Tractor 



500 
800 
1,200 

2.000 
4,000 
7,000 

6,000 
8,000 

10,000 

2,000 
4,000 
7,000 
10,000 

1.200 

3,000 
4.000 

5.000 
6.000 
7,000 
10.000 
12.000 
20,000 



390 


65 


Solid... 


487 50 


77 


Solid . . . 


600 


86 


Solid... 


1.500 


120 


Pneu. . . . 


3,000 


Opt 


Solid ... 


3,500 


Opt 


Solid... 


3,500 


150* 


Solid 


3,600 


150* 


Solid 


4.750 


155 


Solid 


2,000 


120* 


Solid 


2,850 


144 


Solid 


3,500 


144 


Solid 


4,500 


144* 


Solid . 


800 


120 


Pneu. . . 






Solid 




140 


Solid 




140 


Solid 




112 


Solid . 






Solid 






Solid 




140 


Solid 




108 


Solid . 



34x1! 
Mil J 
34x1} 

34x4, 
36x4 
36x5 

36x5 
36x5 

36x4d 

36x4 
36x4 
36x5 
36x6 

36x31 

34x4 
36x5 
36x5 



34x1} 
34x1] 
34x2 



Under Iwdy. 
t' rider body . 
I'nder body . 



34x4) Uridcr hood . 
36x4d ' Under hood . 
36x5d .Under hood. 



36x5d 
36x6d 



Under hood 
Under hood 



36x5d j Under seats 

36x3 M Betw. seats' 

36x4d Betw. seats' 

36x5d Betw. seats' 

40x6d Betw. scats* 



36x3} 

38x5 
38x6 
38x6 



38x6 40x6d 
38x7 j 42*7d 



1(1x0.11) 



Under hood. 
Under Beat 



Under seat 



| 3 75 
j 4.12 
4 75 

! 3 75 
| 4 12 
4 25 

4 25 

4.25 

j 4 00 

4 50 
4 50 
4 51) 
4 50 

3.75 

3.75 
4 50 
4 50 

4 75 

5 00 
5 25 
5 50 
."> 5J 




RAH 
RAH. 
RAH. 

Right 
Right. 
Right. 

Opp.. 
Opp.. 

RAh . 

Left. . 
Left. . 
Left. . 
Left.. 

Left.. 

Opp.. 



Opp 
Opp 



Air. 
Air. 
Air. 

Cent. 
Cent. 
Cent. 

Cent 
Cent 

Cent 

Cent. 
Cent 
Cent 
Cent 



Thermo 







Finned — 




Finned — 




Finned — 




Cell 




on 



Cent. 
Ont 



,*l-t. 

|Sq-t. 
Sq-t. 
Sq-t. 
.jSq-t. 

Icell.. 

IceU.. 



Sing 
| Sing. . 

Dual. 
Dual. 
Dual. 

Dual 
Dual 

I 

Sing. . 



iCell.. 



Mng . 

:,Sing. . 
Sing. . 
iSing. . 

Dual.. 

(Dual.. 
Dual 
Dual 



"ell., 
.('ell.. 



Cell. 



Dual 
I Dual 



None 
None 
Brigga. 

Kisemann . 
Eisemann. 
Eisemann. 

Eiscmami 
Eisemann. 

IMet. . 

I 

|Mea. 

Mea 
Alea 

Mea 

Bosch 

Bosch . 

Bo-rh 

B.wch 

Bosch 

Bosch 



Hud 
Hand 
Hand 

Auto.. 
Auto.. 
Auto.. 

Hand 
Hand 

2-pt . 

Hand 
Hand 
Hand 

Hand. 

I 

Hand. 

Hand. 
Hand. 
Hand. 



Split 



Hand. 
Hand. 



Hand 



ABBREVIATIONS: Goooral, *, with other option*; Opt, optional . Price, -c, compete irith b:>dy. Tiros, Kind, Pneu, pneumatic; Sol-et, solid in front, steel in rear; PAs, pneumatic in front, colid in rear; PAc. 
pneumatic in front, cushion in rear; CAs, cushion in front, solid in rear. Tiro Sixos, d, dual. Motor Location, Betw seats, between seats. Cylinder Cast, Sing, singly or individually. Location of V aires, 
Opp, opposite, or T-head type; Top (2-cylinder motors only). L-heatt cylinder laid horizontal with valves up; RAh, at right and in head, L~head cylinder; LAh, at left and in head, L-hemd cylinder; 2-cyc, twoivHt 
motor, no valves; Back, L-head motor placed transversely with valves at rear. Water Circulation, Cent, centrifugal pump; Gear, gear pump; Thermo, thermo-syphon circulation; Air, air-cooled, no mter 
Radiator Typo, Finned, finned-tube; Cell, cellular or honeycomb; Sq-t, square-tube or flat-tube: Z-a-t. tig-tag-tube or crimped Hat-tube. Ignition, Typo, Sing, finals; Doub, double; Dual-d. duttl-double 
Mako cf Magneto (or other sparking device), Split, Splitdorf; Conn, Connecticut; King, Kingston; West, Westinghouse ; Day-D, Dayton-Dick: Atw-K, Atwater- Kent. Spark Advance, Auto, auic- 
malic; 2-pt, two-point fixed, battery circuit fixed in retard, magneto in advance. Governor Typo* Cent, centrifugal; L-b, loose-ball; Suet, suction: Hyd. hydraulic. Governor Drive. Motor, from v*otor;D-shf;. 
from driving shaft; F-wheel, from front wheel; Gcarset, f rom gearset countershaft; Duplex, from btfh the motor and the driving sha't, by overrunning dutches. 
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cities of Motor Trucks Now Built by American Manufacturers 



MOTOR 



TRANSMISSION 



COVERNOR 


SPEEDS 




Drive 


Motor 

in 
R...m. 


Track 

in 
M p h. 


None . 


None 






None . . 


None 






Sane. 
None . 


None. . . 







Cat.. 

Cent.. 
Pat.. 

r«ot.. 
c«nt.. 
Cat.. 

M.. 

- let 

Cat.. 



Motor. 
Motor. 



Motor. 
Motor. 



Motor. 
Motor. 
Motor. 



Cat.. 
Nate. 



Cat.. 
Cat.. 



Cat.. 

None. 
Nan. 
None 
None 



Nae. 
Cat.. 

Cat.. 
Cat.. 
Cat.. 
Cat.. 



Motor. 

None. . 



Motor. 
Motor. 



Motor.. 

None. . 
None 
None . 
None 



None. . 
Motor. 

Motor. 
Motor. 
Motor.. 
Motor. 



Cat.. 
Cat.. 



Motor.. 
Motor.. 



1,050 
1,000 

1.143 
1.143 
1.092 
1.092 

900 
1,000 
1.000 
1.000 
1,000 



1,250 
1.250 
1.250 
1,250 
1,250 

1.800 

1.000 
1.000 
1,000 
1,000 

1,100 



1.800 
1.800 
1,500 



.100 
.100 
.100 
.100 

,004 
945 
945 



1.000 
1.150 



15 

m 

15 
15 
15 
12 

18 
17 
15 
12 
8 

25 

1« 
16 
14 
14 
13* 



14 
12 
10 
10 



20 
20 
11 



16 
14 
13 

20 
15 
15 



Carbur- 
eter 
Make 



Scheb. 
Scheb. 



Lubrica- 
tion 



Strom . . 
Strom . . 
Strom . . 



B-Z.... 

Breexe. 
Breexe . 

Strom.. 
Strom.. 
Strom.. 
Strom . . 



Strom . . 
Strom.. 
Strom.. 
Strom . . 
Strom . . 



Carter . 

Strom . . 
Strom . ■ 
Strom . . 
Strom . . 
Strom . . 

Marvel . 

Zenitb 
Zenith 
Zenith 
Zenith . 



White.. 
White.. 
White.. 
White.. 

Strom . . 
St rom . . 
Strom . . 



Zenith 
Zenith 
Zenith 

Marvel. 

Scheb. 



Circ-spl . 
Circ-apl . 

Circ-spl 
Circ-spl 
Circ-spl 

Circ-spl . 

Circ-spl . 
Circ-Bpl 

Circ-spl . 
Circ-spl . 
Circ-spl 
Circ-spl . 

Circ-spl . 
Circ-spl . 
Circ-spl 
Circ-spl . 
Circ-spl 

Splash. . 

Circ-spl. 
Circ-spl . 
Circ-spl 
Circ-spl . 
Circ-spl . 

Circ-spl . 

Circ-spl 
Circ-spl . 
Circ-spl . 
Circ-spl 



Spl-press 
Spl-prcss . 
Spl-press . 
Spl-press . 

Circ-apl 
Circ-spl . . 
Circ-spl . . 

Circ-spl . 

Circ-spl . 
Circ-spl . 

Circ-spl . 

pl-prr ss 
ipl-press. 
ipl-press 

f'rv-Mirv. . 

Circ-spl 



Clutch 
Type 



Cone. . 
Cone . 

Dry-d. 
Dry-p. 
Dry-d. 



Dry-p. 
Dry-d. 

Cone.. 
Cone . . . 
Cone. . . 
Cone. . 

Dry-p. 
Dry-p. 
Dry-d. 
Dry-p ■ 
Dry-p.. 

Cone. . . 

Cone.. . 
Cone. . 
Cone. . . 
Cone.. . 
Cone. . . 

Wet-d. 

Cone. . . 
Cone. . . 
Cone.. . 
Cone. . . 

Wet-d.. 

Wet-p . 
Wet-p. 
Wet-p . 
Wet-p . 

Cone. . . 
Cone. 
Cone. . 

Dry-d. 
Cone. 
Cone. 
Cone. . 

Cone. . . 
Cone.. . 
Cone . . . 

Cone. 

Cone. 



Type 



Selec . 
Si-lec. 

Selec.. 
Selec.. 
Selec., 

Selec., 

Selec. . 
Selec . . 

Ind-c. 
Ind-c. 
Ind-c. 
Ind-c. 

Selec.. 
Selec.. 
Selec.. 
Selec.. 
Selec.. 

Selec.. 

Selec.. 
Selec. . 
Ind-c. 
Ind-c. 
Pros- 

Plan . 

Selec . . 
Selec . . 
Selec. . 
Selec.. 



Selec. 
Selec. 
Selec. 
Selec. 

Selec. 
Selec. 
Selec. 

Selec. 
Selec. 
Selec. 
I Selec. 

Selec. 
Selec. 



Selec. 
ISelec. 



Total 
Gear- 
Ratio 



Location Speedi High 



Unit-j . . 
Unit-j.. 

i Unit-m . 
| Unit-m. 
Unit-m . 

Unit-x 

Unit-m . 
Unit-j . . 



Amid. 
Amid . 
Amid 
Amid . 

Amid . 
Amid . 
Amid . 
Amid . 
Amid 



l'nit-m . 

l*nit-j . . 
Unit-j.. 
Unit-].. 
Unit-).. 
lUnH-J.. 

Unit-m . 

l'nit-m . 
Unit-m . 
Unit-m . 
Unit-m 



Amid . . . 
Amid. . 
Amid . . 
Amid 

Unit-j . . 
Unit-j . . 
Unit-j . . 

Unit-m. 
Unit-j . . 
Unit-j.. 
Unit-j . . 

[Amid 
Amid . . . 
Amid . . . 

Unit-j . . . 

Unit-j . . 



8|-1 



71-1 
10J-1 

8 -I 

8 -1 
7,-1 

9 -1 

8J-1 
10 -1 
12 -1 

41-1 

7J-1 
71-1 
9J-1 
9J-1 
11, -1 

6 -1 



si-i 

9J-1 



5i-l 
61-1 
6J-1 

71-1 

61-1 



Final 
Drive 



Dbl chn 
DM chn. 



Top worm' 
Top worm' 
Top worm' 



Torque 
Taken 
By 



SPRINGS 



Front 



S-Ell.. 
i-Ell.. 



3]-l Bevel 



Top worm 
Dbl chn 

DMcbn 
DI>1 chn 
Dbl chn 
Dbl chn 

Doub-r... 
Top worm 
Dbl chn 
Dbl chn 
Dbl chn 

Bevel. . . 



Tor-t . 



T-arm.. 
Springs. 



Tor-t . 



MM.. 
1-EII 
I-EII . . 



I-EII.. 
j-Ell.. 

i-Ell.. 
i-Ell.. 
i-EII.. 
I-Ell.. 

i-KH . . 
i-Ell.. 
!-EU... 
i-Ell.. 
i-Ell.. 

i-EII.. 



Dbl chn 
Dbl chn 



i-EII. 
I i-EII. 

I-Ell. 
i-Ell. 
I-EII. 



I-IE1I Cut. 



S-Ell. 
jl-EU. 

i-Ell. 
i-Ell. 
i-EII. 
i-Ell. 

i-Ell. 
i-Ell. 
I-Ell. 
i-EII. 
S-Ell. 

i-Ell. 




CONTROL 



Steer 



Left 
I Left 

Left 
Left 
Left 



Left . 
Right. 

Left, . 
Left , 
Left . 
Left.. 

Left. . 

Left . . 

Right 
I Right 
I Right 

Left 

IRight 
Right 

Right 
! Right 
Right 

Cent.. 

Left . 
Left. . 
Left 
Left. 



Levers 



Cent.. 
iCent.. 



Cent . . 
Right 

Cent.. 
Cent.. 
Cent . . 
Cent.. 

Cent.. 
Cent.. 
Right 
Right 
Right 



Cent . . 

Right 
Right 
Right 
Right 
Right 



Cent.. 
Cent.. 
I 'ent 
Cent.. 

Right.. 



Pro- 



Taken 
By 



R-r. 
R-r. 

R-r. 
R-r 
R-r 



R-r 
R-r. 

R-r 
R-r. 
R-r 

R-r 

T-arm . . 
Springs. 
R-r 
R-r 
R-r 



Tiffin 
Tiffin 

Trabold 
Trabold 
Trabold 

Trumbull 

Universal 
Universal 



u.s 
V. s 
u. s 
u. s 

Velio 
Velie 
Velio. 
Vol,.. 
Velie. 

Springs. Vim. . 



R-r 
R-r 

R-r 
H-r 

R-r 



G 
M 



ISO 

C 

....A 

K 
G 
D 
F 

X 

u 

z 

zs 

L4F 

2 
I 
4 

S 
7 



None. . . R-r 



ftpnng*. 
Springs. 
Springs. 
Springs. 



Left. 


C4I 


R-r 


Left . 


C41 


R-r 


Left. . . 


CM. ... 


R-r 


Left . . 


C41 


R-r 


Right 


Cent 


R-r 


Right 


Cent . . 


R-r 


Left... 


Cent 


R-r. 


Left 


Cent 


Tor-t 


Right 


Cant.. 


R-r 


Right 


Right 


R-r 


Right 


Right 


R-r 


Left... 


Cent.. 


R-r 


Left. . . 


Cent 




Left. . . . 


Cent 




Left. . 


Cent... . 


R-r 


Right 


Right 


R-r 



Vulcan 
Vulcan 
Vulcan 
Vulcan 
: Vulcan 

War onha 



Walter i 

Walter 7, 

Walter ... 



Ware 

White GBBE 

While TBC 

White TAD 

White TCO 



Wichita 
Wichita 
Wichita 



. s 
B 
H 



Wilcoi T 
Wilcoi LA 

Wilcoa . . NA 
Wilcoi J A, 



Wlllel 
Willet 
Willet 

Wilaon 

Will,. 



M 

L 
K 



Received Too Late to Classify 



Cot.. 
Cot.. 
Cot... 

Cat 

Cat.., 

Cat.., 

Cat. 
Cat . 
Cat 
Cat 



Cat 

U . 



Motor.. 
Motor.. 
Motor.. 

Motor . 
Motor . 

Motor . 

Motor . 
Motor . 
Motor . 
Motor 

Motor . 

Motor 



1.250 


18 


1,250 


15 


1.250 


13 


1.150 


12* 


1,150 


12* 


1.350 


13 


1,200 


15 


1.200 


14 


1,200 


12 


1,200 


10, 


1,500 


25 



King.. 
King.. 
King.. 

Flech 
Flech. 
Flech. 

Own . . 
Own. . 



Raj- 
Ray. 
Ray 
Ray. 

Ray. 



Carter. . 
Carter. . 
Strom*. 



Carter 
Carter . 



Splash 
Splash . . 
Splash. . . 

ipl-press 
Spl-press 
Spl-prcss . 

Pressure. 
Pressure. . 

Circ-spl . . 



Splash 
Splash 
Splash . 
Splash . 



Circ-spl . . 
Spl-prr*. 
Spl-prcss 



Circ-spl . 
Circ-spl . 



Spl-prcss 



Drv-d. 
Wet-d. 
Wet-d. 

Dry-d. 

Cone.. . 
Cone.. . 



( one. . . 
('one.. 

None. . 

Wet-d. 
Wet-d. 
WcUd. 
Wet-d. 



None. 



WeW. 
Wet-d. 
Wet-d. 

Wet-d. 
Wri-d 



Plan. . 
Plan. 
Plan . 

Selec. 
Selec. 
Selec . 



Selec 
Selec 



Elec. 



Selec 
Selec 
•Selec 
Selec 
Selec 
Selec 
Selec 
Selec 



l'nit-m . 
Unit-m . 
Unit-m . 

Unit-m . 
Amid . . 
Amid . . 



Amid . . . 
Amid . . . 

Unit-m 




7i-l 



10-1 
10-1 

204-1 

7 -1 
9 -I 
10 -1 
13 -1 



DM chn 
Dbl chn 
Dbl chn 

Top worm 
Top worm 
Top worm 

Top worm 
Top wurm T-arm 

Doub-r . 



-"■primes. 
Tor-t . 
Tor-t. . 



Dbl chn 
DMchn 
Dbl chn. 
Dbl chn. 

Dbl chn 

Top worm 
Top worm . 
Top worm . 
Top worm4 
Top worm 
Toj> worm 
Top Hiirni4 
Top worm 



l^pnngs. 



Tor-t 



Ellip. 
Ellip. 
Ellip. 

i-Ell. 
i-EII . 
I-Ell. 

t-Ell 
i-Ell 

1-EII 

i-Ell 
i-Ell 
i-EII 
i-Ell 

Ellip 

i-Ell 
1 Ell 
I-Ell 

i-EII 
I-EII 



Ellip. 
Ellip. 
Elhp. 

I-EII. 
i-Ell. 
I-Ell. 

)-EU 
i-Ell 

i-Ell 

i-Ell 
I-Ell 
) Ell' 
i-EU 

Ellip 

i-EII 
(-EII 
i-EII 

I-EII 
I-Ell 



Right 
Right 
Right 

UK. 

Left 
Left 

Right 
Right 




Right 
Right 
Right 

Right 
Right 



^JfJ"""" Make, Strom. Strombera Scheb, Schooler; Ray, Bayfield; Excel, Exceltier; King, Kingtton: B-Z, Breeze-Zephyr. Lubrication, Splash, non-circulating or simple tploeh; Circ-spl. eireutaiiny 
l ^ at \ ^P^Preoi, rplaan-prearura,- Fuel-inj, /uef injection, ou mixed wtih fud: Pressure, preetvre feed, rto iplash. Clutch Typo, Dry-p, dry plate; Dry-d. dry multiple disc; Wet-d, tret diet or disk-in-oil; R-eone. 
"*"« <me or innrted com; Exp-s, expanding shoe; Cont-b, contracting band. Gearaot Typo. Prog, progreeein eliding gear; Selec, telectiM eliding gear; Plan, planetary; Ind-c. mutant -meeh inamdmat-riutch : 
awCi°*r\-? )r ''' *»* ay '' £ '' Elec, Electric. Coaraat Location, Amid, amidsnipa; Unit-m, unit mth motor; Unit-j, unit with jaduhaft; Unit-x, unit trifA oat; Unit-n, unit drimhaft. Final Drivo, Bevel, 
t Doon-r, double-reduction, betel and spur; Int-g, infernal ofur; Top worm, worm poor irifA worm ontop; Dbl chn, double chain; Sing chn, tingle chain: -f, to front wheels; -4. to all four vheett. Driving 

{$-'. radius rods; T-arm, fermie-ann; Tor-t, torsion tube; Sub-f. tub-frame. Seringa, Ellip, elliptic; i-Ell, half-elliptic; i-EII. quarter-elliptic: 1-EII. fArrr-ouarfera-allinfic,' Plat, platform; T-dl. tranntrtt 
upat; taut, tmtilner; Comb, combination of half-elliptic and elliptic on double framet. Stoerinf , Cent, center. Lovora, Cent, center; C&r. gearthift center, brake right; CA1, gtarthifl center, brake left; 

St-ool, tteering column. Propulsion, R-r, radius rode; T-arm. (orotic arm,' Tor-t, torsion lute; Sub-f tub-frame. 
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E. V. A. OFFICERS DINE F. W. SMITH. 



GENERAL MOTORS' FUTURE BRIGHT. 



Frank \Y. Smith, who recently retired as president 
of the Electric Vehicle Association of America, was 
the guest of honor at a dinner given by the associa- 
tion's officers and directors at Dehnonico's, Xew York 
City, last month. A feature of the dinner was a series 
of lantern slides that illustrated different stages of Mr. 
Smith's career, which were exhibited during an ad- 
dress by John F. Gilchrist of the Commonwealth Edi- 
son Company. Chicago, who succeeded Mr. Smith as 
president of the association. J. \Y. Lieb. vice presi- 
dent of the New York Edison Company, Xew York 
City, addressed the gathering on the part the cen- 
tral station has had in the development of electric ve- 
hicles. The third address was delivered by fames II. 
McGraw of the McGraw Publishing Company, New 
York City. 

The following were present: Past President Frank 
\V. Smith. President John F. Gilchrist. Vice Presi- 
dent. W. H. Johnson, j. \Y. Lieb, Day Baker, \V. H. 
Blood. Jr.. Charles II. Miles, J. A. Hunnewell, Harvey 
Robinson, A. Jackson Marshall. H. M. Edwards, W. 
P. Kennedy, Arthur Williams. James H. McGraw. W. 
H. Onken.H. C. Cushing, Jr., F. W. Frueauff, P. D. 
Wagoner. R. L. Lloyd, W. G. Bee. W. C. Andrews, 
J. VV. Brennan. J. F. Becker. C. D. Marsh. A. L. $alts, 
T. A. Carter and T. E. Murray. 



COMPETITION FOR NEW YORK 'BUSES. 



The People's five-Cent 'Bus Corporation proposes 
to establish electrically operated 'buses, with women 
-as conductors, along Broadway and over the same 
routes followed now by the Fifth Avenue Coach Com- 
pany, with a transfer service for passengers and their 
baggage between the Pennsylvania station and the 
Grand Central Terminal, New York City. The com- 
pany has applied for a franchise, one of the provisions 
being that 2' {> per cent, of gross receipts be turned 
over to the city, whereas the Fifth Avenue Coach 
Company turns over 5 per cent. In view of the fact 
that the new company proposes to charge only five 
cents for fare, and the Fifth Avenue Company receives 
10 cents, the former company declares the arrange- 
ment to be equitable. The proposal is before the board 
of estimate for consideration. 



PACKARD'S RESEARCH ENGINEER. 



After serving in the engineering department of the 
Packard Motor Car Company. Detroit. Mich., for sev- 
eral years. G. L. McCain has been appointed the com- 
pany's research engineer, with \Y. T. Hunt, another 
Packard engineer, as his assistant. 



R. II. Henderson is now distributor for Moore and 
Commerce trucks, as sales manager for the Pacific 
Metal Products Company. Los Angeles. Cal. 



The General Motors Company. New Y'ork City, is 
reported to be in position to meet the situation when 
the voting trust under which it has been operating ex- 
pires by limitation on Oct. 1. One proviso is that all 
of the 6 per cent, notes shall have been met by that 
time. At the close of the fiscal year, July 31. only 
S7 .852,000 were outstanding from the original note is- 
sue of $15,000,000. The sinking fund maturities have 
been reported as being taken care of. no more remain- 
ing. It is stated that it would not require financial 
strain to cut these outstanding notes down to $5,000,- 
000 before maturity, the balance being provided for 
through issuance of additional preferred stock. At the 
close of the selling season, June 1. it is estimated that 
the company will have a cash balance of between $13,- 
000.000 and $15,000,000 which might be used to fur- 
ther reduce the notes. Should the company earn 35 
per cent, or more this year, it is expected that the Gen- 
eral Motors common stockholders will demand a divi- 
sion of profits. The market price of the common will 
be governed accordingly. 



MOTOR TRUCKS AND THE FARM. 



Through its influence in the development of good 
roads, the motor truck is proving a more beneficial 
factor in the rehabilitation of the farms in the older 
settled rural districts than any trolley extension cam- 
paign ever inaugurated. Manufacturers and legisla- 
tures are working together, the former improving the 
trucks, reducing cost of operation and thereby extend- 
ing its range of activities, and the latter passing bills 
in many states for the improvement of highways for 
the benefit of motor truck shippers, as well as the 
pleasure car owners. 

Improved highways provide the greatest factor in 
reduction of cost, and it is toward this end that the 
Massachusetts Legislature is working in its provision 
for improved roads in the rural districts of that state 
so that ultimately, it is expected, there will be no va- 
cant or poorly-conducted farms lying within such a 
distance of a market that can be reached profitably by 
motor trucks. 



GRAMM MOTOR'S BIG ORDER. 



The Gram in Motor Truck Company. Lima. O.. is 
said to have received an order for more than 2000 
1500-pound Willys-Utility trucks, the majority of 
which are destined for the Russian government. It is 
expected that the plant will be kept running at full 
capacity for the remainder of the year on this order. 



The advertising department of the Timken-Detroit 
Axle Company, Detroit. Mich., is now being conducted 
by Frank S. Sims. The former manager, E. A. Wal- 
ton, has resigned. 
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ELECTRIC VEHICLE PRACTISE. 

Wagner Single-Phase Converter- Its Characteristics of Design and Its Utilities for Battery 
Charging and Power Production — Allen-Bradley Compression Type Rheo- 
stats and Unit Panel Switchboard for Garage Installations. 

By William W. Scott. 




CONSIDERATION of battery charging equipment 
would not be complete without a brief review 
of the rotary converter, which can be used to excellent 
advantage in private garages, or where a single vehi- 
cle is to be charged, 
and yet in some serv- 
ice stations and ga- 
rages they are in- 
stalled in groups and 
with them a number 
of batteries can be 
energized. A very in- 
teresting type is that 
made by the Wagner 

The SlnKle-Phaae Waxnrr Converter. ]. : i ectr j c Manufactur- 
ing Company, St. Louis. Mo., which is a single-phase 
machine and though primarily intended to convert al- 
ternating current to direct current, it may he utilized 
as a power motor. That is. when desired it may be 
used for producing power, as during the day. and at 
night it will serve equally well for battery charging. 

Though the dynamo is usually accepted as a pro- 
ducer of electrical energy from 
mechanical power, the term 
is equally well applied to 
either motor or generator. 
Any electric motor can be run 
as a generator, a permanent 
translation being made by 
changing the position of the 
brushes, although the reader 
has seen how some machines, 
by varying the wiring con- 
nections, can be operated 
either as a motor or a gener- 
ator. This change from the 
one function to the other is 
accomplished in the Wagner converter. The possibil- 
ities of this machine for other purposes are numerous, 
but these are of no especial interest to the vehicle own- 
er or operator. 

The Wagner single-phase converter can be oper- 
ated from the usual alternating current lighting cir- 
cuit, which obviates any special wiring when it is util- 
ized, and lessens the cost of installation. It is specially 
designed to adapt it for the higher frequencies of light- 
ing circuits, and in this it differs from other types of 
converters that have been perfected for other work. 



Wnurner < 'on verier Set In 
the Klein hum ii Karaite, 
WiinhlnKton, D. C. 




Delivery Wniconn < hariced by Wanner Slnicle- 
rtiane Converter* In the Flelnhmmi 
Ciarase. 



The Wagner construction combines the motor and the 
generator of the motor-generator into one machine. 
The field winding of this converter instead of being 
similar to the usual types, with projecting pules, is 
wound similar to the field or stator of a single-phase 
motor, and in addition to this it has a compensating 
winding to produce sparkless commutation of the cur- 
rent. 

The rotor or armature is the same as that of a di- 
rect current 
motor, save 
that taps are 
brought out 
f r o m the 
winding at 
points 1<S0' 
degree s 
apart and 
carried to 
slip rings. 
Upon these 
slip rings 

rest the brushes to which the single-phase alternating 
current leads are attached. The converter is in appear- 
ance much like the familiar direct current motor. There 
is a definite ratio existing between the direct current 
voltage of the converter and the alternating current 
voltage that is supplied to it. That the direct current 
voltage may be sufficient for the service required, a 
small transformer is supplied with the converter to re- 
duce the voltage of 
a 1 1 e mating curreni 
supply. A charging 
panel is necessary 
that includes the 
switches and neces- 
sary i n s t r u incuts. 
T h a t the variable 
voltage necessary for 
battery charging may 
be supplied, the trans- 
former, w h i c h is 
mounted on the back 
of the operating 
panel, is supplied 
with several taps. 
Leads from these 
taps are carried to a 




Column of Renlater Dlaca laed la. 
an Allen-Bradley Itealatanee I'nlt. 
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Section of the Alleu-Hradley Resistance I Hit Without Itndlu- 
tlou Finn. 

switch on the operating panel, so that any de- 
sired voltage may be supplied to the slip rings 
of the converter and thence to the battery. 
On the panel are mounted the starting switch 
and the protective fuse. As additional protec- 
tion and to facilitate the operation of the converter re- 
verse current and maximum voltage relays may be 
supplied, the former to prevent the battery from re- 
turning current to the converter in the event the volt- 
age of the alternating current supply should fail, and 
the latter to cut out the battery from the converter 
when the battery is completely charged. 

These relays are so connected with the circuit 
breaker that both the alternating and the direct cur- 
rent circuits are opened when either of the relays 
operate, disconnecting the battery from the converter 
and the converter from the line. In the event the ve- 
hicle to be charged is not equipped with instruments, 
instruments are provided for the panel, and while not 
-absolutely necessary definite indications of the con- 
dition of the charge and the maximum voltage relay 
are a real convenience for the operator. 

The operation of the converter is by adjusting it so 
that the current supplied to the battery is about 50 
per cent, more than the usual charging rate. As the 
charge is continued the charging current will decrease 
as the battery voltage rises, and the converter voltage 
will increase as the current decreases, until the maxi- 
mum charging voltage is reached. At this point the 
maximum voltage relay is operated and the charge is 
stopped. The effect is a tapering charge to the bat- 
tery. In the event of a full charge the rate of cur- 
rent will need adjustment once or possibly twice dur- 
ing the charging period to bring it within the range 
for the maximum voltage relay to function. Aside 
from this no attention is necessary after the machine 
has been started. 

The converter can be used in parallel to develop a 
sufficient amperage for battery charging in the event 
that more than one vehicle is to be charged. This sys- 




Bnttery ( h.iridnit Kheostnt for Switchboard Mounting. Type 
CS-2s rapacity 1000 Watts. 



tern is the vogue in a number of garages, an illustra- 
tion showing an installation in the station of the 
Fleishman Company at Washington. D. C, where two 
converters are operated on a 220- volt single-phase cir- 
cuit and deliver direct current at 70 amperes and with 
a voltage range of from 65 to 150 volts with a trans- 
former. The switches of a six-circuit switchboard are 
so arranged that all six vehicles or two groups of 
three may be charged at one voltage. With six rheo- 
stats the rate of charge to every battery can be con- 
trolled to meet the condition of the different batteries. 




•lottery Charging Rheostat for Wall Mounting, Type CW-S| 
Capacity 1000 Watts. 

Claim is made for these converters that with no 
load the power-factor is about 60 per cent, and at full 
load about unity. The leading power factor serves to 
correct the usual low power factor loads on alternat- 
ing lines, thus increasing the capacity of the lines and 
transforming and generating apparatus. The Wagner 
converters are built to endure hard service, with lib- 
eral phosphor bronze bearings, and the single-piece 
end plate construction is followed to afford maximum 
strength and preserve the alignment of the bearings. 




Unit Rheostat Panel Complete, with Necessary Switches, Volt- 
meter, Push Buttons and Two Charging Rheostats. 

The rating is liberal, so that large overloads may be 
carried momentarily without overheating, and because 
of this rating the converter will carry a full load con- 
tinuously with a temperature rise of several degrees 
than is usually recommended. Besides the service as a 
converter, the machine may be operated as a motor 
when desired, thus having a utility that does not ob- 
tain in other forms of charging apparatus. 

With relation to charging equipment, the compres- 
sion rheostats and the types of switchboards produced 
by the Allen-Bradley Company have qualities that are 
peculiar, and they are protected by patent rights that 
are controlled exclusively by this concern. The corn- 
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pany is best known as a builder of rheostats for regu- 
lation of electric currents, but it has developed switch- 
boards for the utilization of the devices it makes, so 
that persons who desire can secure the charging 
panels that are specially adapted for these rheostats. 

A rheostat as applied to electrical control is a re- 
sistance located in a line. The purpose lor which it is 
used may vary decidedly. Usually resistances for light 
currents are made of iron or German silver wire, but 
for heavy currents they are generally cast iron grids. 
When installed in a line they have a number of taps 
connected to contact points and an arm extends over 
these that may be moved so as to vary the degree of 
resistance. With this type of resistance the design is 
such that the maximum current now will fix the cross 

section of the resist- 
ance material, while 
the maximum volt- 
age drop necessary 
with minimum cur- 
rent will determine 
the amount of the 
resistance. W h e n 
the reduction of the 
line voltage through 
a resistance is con- 
siderable, the ener- 
gy in excess of the 
char ging require- 
ment is dissipated in 
the form of heat. For 
this reason rheo- 
stats of the cast grid 
type are usually ven- 
tilated to afford ra- 
diation, because 
where the voltage is 
large or the reduc- 
tion is necessarily 
material, the resist- 
ance grids will be 
heated. Expo sure 
to the open air is im- 
.. ... .. , ^ perative. and protec- 

Wlen-Bradley Battery Charging . . 1 

Switchboard, Showing Instrument tion is equally neC- 
Panel and Two Hhrontat Panela — 

Tkl> Can Be Increased to a 10- eSSary to prevent 

circuit Hoard. accident or damage 

from contacts with the grids. 

The design of the resistance grid, with the connec- 
tions from different points to contacts, means that the 
resistance can only be regulated by steps, and the 
number of contacts and the voltage drop by steps is 
dependent upon the uses made of the resistance. To 
illustrate, with a line voltage of 110 there may be as 
many steps as the exactness of control requires, the lo- 
cations being determined by formula. But obviously 
regulation can be only what the design and construc- 
tion will permit, and it cannot be by single volts, for 
instance. Heat is. of course, only dissipated from that 
portion of the grid in which the current is flowing. 





-I lien-Bradley Battery Charging Switchboard for Private Pa- 
rage Service. 

Thus the resistances may be divided into varying 
steps, and as the resistance is cut <>ut the radiation area 
is reduced. 

The Allen- Bradley rheostat consists primarily of a 
column of carbon discs assembled in a tube, through 
which the current flows, and the resistance is varied 
by the pressure applied upon these discs. This means 
that there is no variation in the radiating surface, this 
remaining constant, and the resistance from maximum 
to minimum can be regulated precisely. The state- 
ment is made of this type of resister that it was de- 
veloped because of the possibility of absolutely smooth 
and even variation of current, especially with refer- 
ence to motor speed, without the flashing or burning. 
Xot only this, there is extreme durability and sim- 
plicity of construction. 

The Allen-Bradley rheostat unit is built of a num- 
ber of prepared graphite discs, the length and diameter 
of the column and the thickness of the discs varying 
according to the purpose for which the apparatus is in- 
tended. These resister discs have a high contact and 
a low internal resistance, will not crush or break, are 
absolutely unaffected by any temperature they may be 
required to endure, cannot be fused, will not weld or 
stick together and are not influenced by moisture, 
chemicals or time. The claim is made that as the con- 




Rear View of the Mandel Brother*' Karaite Switchboard, Shoi 
Init the Simplicity of Wiring and the Accessibility. 
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Allen-Bradley Switchboard In the Faahlun Garage, Chlcaico, a Remarkably Com- 
pact f'on*tructlon with 75 Charging Circuit*. 

tact resistance between the discs composing the resist- 
ance column is subject to variations by pressure, there 
is proportionate resistance changes in the column as 
a whole. In the complete assembly the resister col- 
umn is enclosed in a drawn steel tube which is lined 
for the purpose of insulation with a highly refractory 
cement, which affords the resister both mechanical 
and electrical protection, excluding the air, which ef- 
fectually prevents any combustion should the column 
be so heated as to be red. When considered desir- 
able the tubes are ribbed to increase the radiating area 
and the better dissipate acquired heat. 

The ends of the steel tubes are closed by caps 
through which are extended the electrodes by which 
connection is made between the columns of discs and 
the external conductors. The mechanism of the rheo- 
stats are so constructed that the pressure upon the reg- 
ister columns of discs is varied by exerting force upon 
one of the electrodes, which is slidable through an end 
cap, this changing the resistance, without varying the 
radiation area. The insulating parts are all made of 
porcelain, mica and molded asbestos. These rheostat 
units are designed for many purposes, but for battery 
charging they are built in two 
types, the one for installations 
having a switchboard on which 
are mounted all instruments, 
switches and rheostats for con- 
trolling the different circuits, 
and the other for mounting on 
the wall of the charging sta- 
tion, the measurements being 
taken with the instruments 
with which the vehicles arc 
equipped. 

These rheostats are oper- 
ated by turning hand wheels 
that are so fitted that they ap- 
ply the pressure very delicate- 
ly, the statement being made 
that the range through which 
the resistance may be changed 
is about the same ratio as one 



is to 100. Any number of cells, 
from one up to the maximum 
practical with the voltage of the 
supply circuit, may be charged with 
a single rheostat. The current 
may be set at any exact value, regard- 
less of the number of cells being 
charged, and it may be raised or low- 
ered gradually, affording precise reg- 
ulation and control. The units are sub- 
stantially built and require but little 
space, and they may be mounted on 
the back of a switchboard so that only 
the hand wheel for regulation is shown 
on the front. They may be mounted 
on the switchboard without interfer- 
ing with the wiring or the installation of the switches 
and instruments. These rheostats are, for battery 
charging, installed on switchboards that are 
made up of a number of units, so that as 
needs require expansion can be made at mini- 
mum expense. Two different standards sizes arc- 
built, the one of 60 and the other of 100 amperes 
capacity. A unit rheostat charging panel consists of 
two battery charging rheostats and the necessary 
switches, fuses and the screws for securing the slate 
panel to the wrought iron frame. A standard switch- 
board is made up of four of these units, and an in- 
strument panel. The instrument panel includes the 
main line switch, a voltmeter and ammeter, two bat- 
tery charging rheostats, the main distributing fuse 
panel, the wrought iron frame and floor supports and 
the necessary switches, conductors, etc. In develop- 
ing installations the instrument panel may be pur- 
chased first, which will afford two charging circuits, 
in connection with which instruments are necessary, 
and when demands are in excess of the capacity of 
this, other units, each of two circuits capacity, can be 
added until a full panel of 10 circuits is constructed. 




Allen-Bradley Switchboard In the Karaite of .Handel Brother*. Chicago, III., Each Circuit 
Being Kqulpped with an Underload and Overload Circuit Breaker and a Watt Meter. 
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In a similar manner addition panels can be pur- 
chased and erected, the original instrument panel serv- 
ing for indications for the switchboard until a maxi- 
mum of 30 circuits has been reached, but as the main 
line switch is mounted on the original instrument 
panel, and it is the main distributing fuse panel, it is 
necessary to add instrument panels, but without the 
instruments, until the maximum number of circuits 
has been served from the panel first installed. Main 
line fuses are not included in the standard switchboard 
equipment, as these should be installed at the begin- 
ning of the supply feeder, when the power is obtained 
from a central station, or on the generator panel, when 
it is supplied from a private source. 

The electric supply feeder cables are connected di- 
rectly to the clips of the main line switch on the in- 
strument panel. When the switch is open the entire 
board is electrically dead, with the exception of the 
two top clips, and the board can be safely left with 
this switch open. The hinge clips of this switch lead 
to the distributing bus-bar at the back of the board, 
from which the several rheostat circuits branch off 
through fuses to the double-throw knife switches that 
control the charging circuits. If desired, one or more 
circuits can be so arranged that batteries can be dis- 
charged as well as charged, in which event an addi- 
tional fixed resistance is provided to take the extra 
load thrown on the rheostat. The leads from the 
charging plugs connect to terminals located conven- 
iently at the back of the board. 

The above construction conforms to the require- 
ments of the insurance codes, because everything on 
the front of the board is protected by comparatively 
light fuses, and little damage would result were a 
short circuit to happen. The connections taking the 
ammeter readings are made by bent blade switches, 
which divert the current in the circuit being measured 
through the ammeter shunt without interrupting the 
circuit. The ammeter shunt is protected by a fuse lo- 
cated on the instrument panel, so that its capacity can- 
not be exceeded in case readings are taken on several 
circuits at once. The voltmeter connections are made 
by special double-pole fused push buttons, so wired 
that the voltage of a battery connected to the charging 
plug can be read before the charge is started. The 
push button is an improvement over the plug method, 
as it is always in readiness, and there need be no delay. 

For garages where but a single car or truck is 
maintained a special type of switchboard is construct- 
ed, which consists of a slate panel on which a switch 
and fuses, voltmeter and charging rheostat are in- 
stalled. If instruments are included in the equipment 
of the vehicle these are not needed on the board. These 
panels are made in different sizes to meet the require- 
ments with lead and Edison storage batteries, and 
they are sometimes equipped with an automatic switch 
that will cut out the battery when fully charged, when 
used in convection with an ampere meter. Relays are 
provided wheO specified, to operate in connection with 
the automatic switch to give overload or underload 



protection. 

An advantage claimed for the Allen-Bradley charg- 
ing equipment, aside from the qualities afforded 
through design and construction, is the extremely 
small space required for an installation of large pro- 
portions, and attention is directed to the several illus- 
trations of switchboards that are included in this con- 
sideration. One of these is in the garage of Mandel 
Brothers, a well known Chicago, 111., department 
store, and views of both the front and the back are 
shown, so that the simplicity of construction, and the 
ease of operation are clear to those versed in electric 
engineering. The other is that of a switchboard in the 
Fashion garage in Chicago, which has 75 charging cir- 
cuits, and the compactness of design and the accessi- 
bility of the board is a quality that attracts and 
interests. 

(To Be Continued.) 



MOTOR TRUCKS AT BROOKLYN SHOW. 



Commercial vehicles made a conspicuous depart- 
ment of the Brooklyn automobile show, held in the 
Twenty-third Regiment Armory. Brooklyn, X. Y.. 
March 2-9. under the auspices of the Brooklyn Motor 
Vehicle Dealers' Association. This was a boon to 
Greater New York business men, who were stated to 
have been disappointed that no commercial vehicles 
were exhibited at the recent New York show. The 
increased interest in motor trucks that is now evident 
throughout the country is said to be largely due to the 
excellent service they are giving the nations at war 
in Europe, where they stand up under the severest of 
tests. 



TAX ON SOLID TIRED MOTOR VEHICLES. 



A bill designed to place a tax on motor vehicles 
fitted with solid tires has been introduced into the 
Massachusetts Legislature by Senator E. S. Birdsall. 
It is proposed to place a tax. in addition to the regular 
horsepower tax. amounting to $5 for vehicles of less 
than 4000 pounds capacity ; $10 for those having from 
4000 to f>000 pounds capacity, and $15 for solid tired 
motor propelled vehicles having a carrying capacity of 
more than 6000 pounds. 



TAX INCREASE FOR MOTOR TRUCKS. 



A bill which practically doubles the tax rate upon 
motor trucks has been introduced into the New York 
Legislature by Senator Hewitt. Among the provi- 
sions is one that would add $10 extra to the regular 
registration fee for commercial motor trucks weigh- 
ing over 4000 pounds. Another provides an extra as- 
sessment for 'buses at the rate of $5 for each passen- 
ger seat and $25 for each ton of baggage or freight 
carrying capacity. 
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WHITE QUICK-DISCHARGE TRUCK BODY. 



UNLOADING economy has been obtained to a 
very satisfactory degree in a new type of hop- 
per-bottom elevating body developed by the White 
Company for use on 3000-pound truck chassis for re- 
tail coal delivery. Coal dealers maintain that because 




White 3000-Ponnd Chaaala Eqo I mini with an ElevatlnK Hop- 
per-Bottom, Gravlty-DlachargtnK Steel Body. 

the load value is small and the margin of profit ex- 
tremely limited, motor trucks cannot be used for short 
haul delivery more economically than animal drawn 
wagons, one of the principal factors being the time re- 
quired for unloading. 

Admittedly coal cannot always be handled ad- 
vantageously, for often the crews are required to carry 
a load up one or more flights of stairs, to side and rear 
entrances and into cellars, and in other instances the 
delivery may be made into sidewalk manholes, into 
bins and pits through chutes, basement windows and 
where the usual forms of gravity discharging bodies 
cannot be used. 

There are many conditions in which delivery can 
be made from quick discharge bodies, and it was to 
meet the requirements of this class of service that the 
White body was designed, it being determined after a 
series of exhaustive tests to ascertain its practicality 
as permanent equipment. 

The body is elevated by worm operated lever arms 
and it can be raised to a height that will insure com- 
plete discharge in a brief time. This design is said to 
be one of the first successful applications of the power 
hoist to the fast moving medium duty coal truck. The 
body is intended to afford rapid discharge of the load 
into manholes, chutes, basement windows, etc., in 
congested sections of cities where the coal bins are not 
accessible to other forms of machines. 

Statement is made that the body can be elevated 
in 30 seconds. It is a steel construction and has ca- 
pacity of 72 cubic feet. It is raised by four lever arms, 
two at each end. which are attached to transverse 
shafts that are turned by worms and gears. The 
worms are driven by sprockets and chains from a 
longitudinal shaft that is driven from the power trans- 
mission gearset of the truck. As the body is raised or 
lowered, its vertical stability is maintained by four 
standards that move vertically through four guides 
mounted upon, and braced from, the frame of the 
truck. 



The truck can be driven to the nearest point to the 
place where the load is to be discharged, the body ele- 
vated and the telescopic chute extended from the base 
of the hopper to the manhole from either side, and by 
opening a gate in the hopper the load is carried down 
by gravity. With any size of coal the body will oper- 
ate satisfactorily. The discharge can be regulated by 
the bottom gate. With this equipment delivery can 
be made in practically any condition without violating 
ordinances concerning street obstruction. 



PACKARD TRUCK GOVERNOR. 



The governor of the Packard worm driven motor 
trucks is a centrifugal type that is automatic in its 
operation and actuates a valve in the fuel intake be- 
tween the carburetor and the manifold. It can be set 
at a predetermined maximum, the speed allowance de- 
pending upon the size of the chassis. The entire mech- 
anism is enclosed and sealed. A lever on the central 
control board operates the automatically controlled 
throttle within the range that has been determined by 
the owner. The fan that promotes radiation is mount- 
ed on a bracket on the engine case ahead of the cylin- 
der block and is driven by a flat belt from a pulley on 
an extension of the magneto shaft. In the description 
of the Packard chassis in the February issue these 
facts were not clearly stated, and this statement is 
made that there shall be no confusion arising from the 
detail given. 



NEW LAWS FOR OHIO CHAUFFEURS. 



A bill, known as the Bauer bill, distinguishing taxi- 
cab drivers from chauffeurs driving for private own- 
ers, and placing the former under a more exacting ex- 
amination than the lattera, was passed by the Ohio 
Senate recently. The bill further provides that the 
minimum age of drivers of motor vehicles shall be 16 
years. An attempt to fix the maximum age at 60 was 
made, but not provided for in the new law. 



9$ 



The White Hopper-Bottom, Gra vlty-niachamlne Body Elevat- 
ed, with the Dlaehame Chute In Poaltlon. 
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REGULATING MOTOR VEHICLE SPEED. 

Pierce Model G Controller That Operates When a Definite Limit Is Reached, and the 
Motor Governor, Which Prevents the Engine Being Raced. 



REGULATION of vehicle speed is regarded as ab- 
solutely necessary by those who have studied the 
use of motor wagons and trucks. This necessity is 
realized as more imperative each day. There are 
many reasons for this need. Because of constant in- 
crease of traffic dangers in the streets the public de- 




Kl*. 1 — The Pierce Mattel <i Controller nn Installed for Driving from the Main 

Power Shaft. 

mands that machines be so limited as to speed that 
they can be positively controlled. There is a very 
general belief existing that driven rapidly trucks and 
wagons are especially destructive of even well paved 
streets. 

The buyers of motor wagons and trucks require 
that there be sufficient power to haul capacity loads in 
sandy, muddy, rutted or rough roadways, on steep 
grades, and in snow of varying depth, and this means 
a considerable excess of the requirements in operat- 
ing conditions that are regarded as normal. With ref- 
erence to grades, practically a third of the mileage 
driven is ascending grade, and with any surface con- 
dition that lessens traction the power necessary for 
hauling on gradients is several times what would be 
needed on levels or descents. 

Good engineering and economical reasons dictate 
that a vehicle motor be operated at as near constant 
speed as can be maintained. That is, that no matter 
what ratio of the power transmission gcarset is in use 
the motor should turn approximate- 
ly the same number of revolutions. 
Following this practise the speed of 
the vehicle should vary precisely 
with the ratios of the gearset. The 
average driver will work his engine 
at high speed until he is forced to 
use the intermediate ratio, and will 
then accelerate the motor much 
faster than is necessary to climb a 
grade and move through sand or 
mud. ft traction in any way fails, 
and the low ratio is used the engine 



is still harder worked to drive the machine as fast as 
possible. 

Each change of driving shaft speed, which is made 
through shifting gears, means greater leverage, or the 
slower application of power, but instead of maintain- 
ing the engine at a standard number of revolutions, it 
is generally raced, which means un- 
necessary consumption of fuel and 
lubricant, excessive wear through 
greater stresses, and no useful pur- 
pose is served. 

Driving a vehicle fast when light 
is even more damaging than racing 
the engine when loaded. The aver- 
age wagon or truck springs, unless 
loaded, will not absorb the road 
shocks, because they are not suf- 
ficiently resilient, and are really 
destructive because they communi- 
cate every shock and vibration with full force 
to the entire mechanism. As drivers cannot be 
depended to so drive vehicles as to minimize the ef- 
fects of road shocks, the only protection the owners 
can secure is by regulating the engines to predeter- 
mined numbers of revolutions. In steam engine prac- 
tise the governing is by a device that will diminish or 
increase the supply of steam from the boiler, as the 
number of revolutions are varied from the standard 
number set for the normal work. The engine is driven 
as near a constant speed as possible. If the load is 
varied more or less steam is supplied, as may be need- 
ed, but only what is required to do the work. Xo good 
result would be obtained by developing power that is 
not necessary or is wasted because it cannot be util- 
ized. 

The principles of governing applied in steam en- 
gines have been developed in the devices perfected by 
the Pierce Speed Controller Company. Anderson, Ind., 
in that the supply of fuel is regulated when a maxi- 




Flg. 3 — Pierce Model G C ontroller. Showing the Valve Bos and the Butterfly 
That Regulate* the Fuel Supply. 
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mum number of revolutions are made by a vehicle 
motor. This company has specialized gasoline engine 
regulation and it now is producing two different types, 
the one of which is known as the Pierce governor, and 
the other as the Pierce speed controller. These in- 
struments have been proven in every operating condi- 
tion in which motor trucks and wagons have been 
practically used, and in no instance have they been 
inefficient or unsatisfactory. 

The most recent production is the model (1 con- 
troller, which is illustrated at Fig. 1. This differs 
from any other engine governing device in that it is 
actually controlled by the speed of the machine. In 
the illustration the controller is fitted to a unit power 
plant, and the driving end of the assembly is fixed in a 
bracket that carries a gear that is meshed with a pinion 
on the main shaft of the power transmission system, 
directly in the rear of the gearset case. The con- 
troller bracket is bolted to the gearset case. From 





-Sectional View of the lime Motor Governor, Which I* Oper 
■ted by the Movement of the Welehta on the Shaft. 



Flic. 15 — IMerce Speed Controller* Driven from a Front 
Wheel and Retaliating: Vehicle to n Maximum Pace. 

gine draws is lessened. The valve is actuated by 
what is an adaptation of the ball governor principle. 
On the controller shaft are two weights that are 
pivoted so that as the velocity of the shaft is 
increased they are swung outward, forcing a 
sleeve forward that moves a slidable shaft that 
moves the butterfly of the valve. The sleeve 
and shaft are forced against a spring calibrated 
to a standard of pressure, so that as the speed 
of the shaft is lessened the weights are re- 
turned to the normal position. The operation 
is exceedingly simple, the action is positive, 
the adjustment can be made very fine, and 
there is no probability of wear. The con- 
troller is encased and cannot be affected be- 
this bracket a flexible shaft in a case extends among cause the housing is dust ami water tight, and when 
the power plant and the forward end is coupled to the once lubricated requires no attention for a long period 
controller, which is mounted on the fuel intake mani- of time. This controller is adjustable at the small 
fold above the carburetor. The illustration is of the end. and it is sealed so that it cannot be tampered with 
top of the engine, and the controller 
shaft is along the side, at a height 
where it is not an obstruction for 
work or attention. 

As will be noted from Fig. 2. 
which shows the controller, this is 
bolted between the carburetor and 
the intake, where it is firmly secured 
and cannot be removed. The con- 
trol of the engine is really the move- 
ment of the vehicle, for the main 
driving shaft must make a specific 
number of turns for each complete 
revolution of the traction wheels. 
The number of revolutions of the 
engine may be varied greatly, but 
when the movement of the vehicle 
reaches the speed for which the con- 
troller is adjusted, the butterfly valve 
in the controller, which is normally 
in a position that does not obstruct 
the flow of gas. is swung so as 
to reduce the valve port area, and 

the volume of fuel that the en- P, * > 3 — , '•*' ^ «•' Centrlfn khI Motor Governor nn InMtnlled on the Ena-lnr 1o Drive- 

from the CnmHhaft. 
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troller is especially 
cahs, trucks, tire apparatus 



y\ K . a; — l onlrullluK llevlee 
of Pierce KeKiil»ti>r». 
Which May Be Set. Locked 
and Scnleil l<> I'reveal 
Faat DfItIuk. 

ii< >i- changed without the 
knowledge of the owner. 
It can be set tor any de- 
sired speed. 
The model <i con- 
adaptable for use on taxi- 
patrol wagons, am- 
bulances and vehicles where there is need of con- 
trolling the speed of the machine and not the motor, 
and it is stated to be extremely efficient. This type 
has been produced but a short time and is regarded as 
an improvement of the model T controller, which is 
driven from the front wheel, in that this equipment is 
not subjected to the wear that resulted from attach- 
ment of the driving mechanism to the front wheel, 
where it is exposed to road shocks and other stresses. 
The model (I is now used extensively by truck manu- 
facturers and operators of taxicab services. 

Fig. 3 illustrates the Pierce centrifugal motor gov- 
ernor, an instrument that weighs but nine ounces and 
which is very strongly constructed and long enduring. 
This governor is said to be recommended and is used 
by all motor manufacturers using governors. The 
principle of operation is practically what has been de- 
scribed, an adaptation of the ball governor, in which 
centrifugal force controls the action of 
the valve in the intake manifold. This 
governor is distinctive in that it is de- 
signed to positively regulate the num- 
ber of revolutions of an engine, and it 
may be set to be operative at any speed 
desired. It differs from the model (1 
controller in that it is independent of 
the speed of the road wheels and acts 
upon the engine when the predeter- 
mined number of revolutions a minute 
i> reached. The installation in the fuel 
manifold is practically the same, but it 
i> driven usually from the camshaft, 
which is designed to be driven at half 
motor speed. This action of the gov- 
ernor is dual in that it not only limits 
the speed of the vehicle, but prevents 
racing the engine. Fig. 4 shows this in- 
strument installed to be operated from 
an engine camshaft. 



The Pierce speed controller is illustrated at Fig. 5, 
this instrument operating practically in the manner 
that has been described, and it is particularly adapt- 
able for trucks and vehicles that are already in serv- 
ice. The controller may be installed in about three 
hours. This is driven from the front wheel, as is the 
ordinary speedometer, and this will regulate the speed 
of the machine, as it will not operate until the vehicle 
is moving at a speed within a mile an hour of the 
standard for which it is adjusted. Fig. 6 illustrates 
the controller proper, with the butterfly valve, such as 
is used with all I'ierce speed controlling devices. 

This type of controller has a dial that is grad- 
uated to miles an hour, and these graduations are be- 
gun at zero. They are visible through a small hole in 
the controller cover. By revolving a knurled dial the 
speed of the vehicle may be set to any desired stand- 
ard with a maximum of 25 miles an hour. After the 
controller has been set it is locked with a key, the key- 
hole is covered and the cover is sealed. The driving 
connection with the front wheel is also sealed, and 
after it is installed and adjusted the speed of the con- 
troller cannot be changed save when the seals have 
been broken, for the cover must be moved to insert the 
key. This controller is used by many taxicab oper- 
ators and lire patrol companies. It may be locked so 
that a vehicle cannot be started by any other than the 
person having the key. 

All of the Pierce instruments are sealed, so that 
changes cannot be made without knowledge of the 
owner or his representative. The controllers and gov- 
ernors are so constructed that they cannot fail unless 
broken by accident, they are very carefully construct- 
ed and are calibrated to a standard of accuracy that 
has been carefully determined. Each is thoroughly 
tested before being passed to the sales department, 
and is guaranteed for a year (aside from the flexible 
driving shaft), the company to replace defective parts 
without charge if the instruments arc returned with 




Huailrant with Frlrtion Lever* (or r'ord t'ara to Seeure Vim 
the lanltlon *>»tem anil Ike Fuel Supply. 
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the seals unbroken. 

The controllers and governors can be easily in- 
stalled without loss of time of the vehicles, and the 
valve boxes (in which the butterfly valves are placed) 
are made in sizes and shapes to fit all standard types 
of intake manifolds, which may be specified in order- 
ing. Pierce governors are stated by the company to 
be standard equipment with the Continental Motor 
Manufacturing Company, to be recommended by the 
builders of Rutenber, Buda, Wisconsin and the Hir- 
shell-Spillman motors, and are used by more than 100 
manufacturers of motor vehicles. 

The company manufactures a quadrant with two 
friction retained levers for replacing the notched 
quadrant and levers for controlling the ignition sys- 
tem and the fuel supply of Ford cars. This makes 
possible unlimited adjustment and precise regulation, 
and it cannot be affected by wear. The quadrant can 
be attached by any owner, as this is done by tighten- 
ing a simple set screw. The device is interchange- 
able and it is sold at a very moderate price. The com- 
pany is also producing a bell signal for trucks and 
pleasure cars that is extremely serviceable and can be 
easily attached. 



MOTOR 'BUSES AND FRANCHISES. 



That operators of motor 'buses are to meet with 
strong opposition is evident from the bill introduced 
into the Massachusetts Legislature requiring opera- 
tors of those motor vehicles to obtain franchises be- 
fore engaging in business. Similar legislation is likely 
to be suggested in many other states in the near fu- 
ture. 

The matter of motor 'buses has been discussed in 
New York City before the mayor and the franchise 
committee of the board of estimate, and then was dis- 
closed active opposition on the part of the Third Ave- 
nue railway, representatives claiming that the city 
owed too much to its railways to permit their business 
to be injured by "unfair competition". 



The development of the motor 'bus business pre- 
sents many problems in large cities. In already con- 
gested streets the larger 'buses interfere seriously with 
miscellaneous traffic, and it is charged therefore that 
they should be regulated as are the surface railway 
cars. Another charge is that some of the operators are 
without financial backing and in case of damage suits 
and the like it would probably be impossible to re- 
cover. Chicago is quoted as an illustration of the pres- 
ent importance of the motor 'bus, as in that city a pro- 
vision has been made in the annual budget for $3,000,- 
000 for motor 'buses, and $2,000,000 for subways. 



WAR HOLDS UP BALL BEARINGS. 



Under the recent decision of the German govern- 
ment in relation to its war embargo, all ball bearings 
and parts are absolutely prohibited from export from 
that country. The ball bearing interests in New York 
City are optimistic, however, stating their belief that 
the embargo is only temporary, and that concerns in 
this country have large stocks on hand that are suf- 
ficient to supply the demand until the embargo is 
lifted. 



NEW MOTOR COMPANY IN INDIA. 

The India General Motors Company, Calcutta, In- 
dia, has been formed with a capitalization of 200,000 
rupees, to establish motor services for the transport 
of passengers and goods. 



TRUCK EXPORTS GREATLY INCREASED. 




Jeirery "Itunil" 



< huaxli. with DrlvliiK Control at Kit her End, Havlnic Four Forward nnil 
ltever»e Speed*, Drxluned for I nlted State* Army Service. 



The value of motor trucks exported in December. 
1914, from the United States was 33 times greater than 
in the same month of 1913, and was more than double 
the value for the whole year of 1913, according to the 
figures submitted to the National Automobile Cham- 
ber of Commerce by the United States Department of 

Commerce. The figures for 
last December are: 1279 com- 
mercial automobiles, valued at 
$3,387,729. as against 88. 
valued at $100,660, exported in 
December. 1913, and 1009. 
valued at $1,686,807. exported 
during the year 1913. Figures 
for passenger cars for Decem- 
ber last were stated to be 1297, 
valued at $998,698, making the 
total motor vehicle exports for 
the month 2576. with a total 
value of $4,386,427. as com- 
pared with 2389. worth $2,152.- 
144 in 1913, and 2013. valued at 
$2,060,812 in 1912. The exports 
thus far have been verv larye. 
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The programme of activities of the Standards 
Committee of the Society of Automobile Engineers 
for 1915 was suggested at the meeting of the council 
when the membership of the several divisions was re- 
organized, as has been the custom annually. K. W. 
Zimmerschied, past vice president of the society, was 
appointed chairman. Besides appointing a new per- 
sonnel, two new divisions, the International Stand- 
ards and the Chain divisions, were inaugurated. The 
following five divisions were suspended temporarily : 
Aluminum and Copper Alloys, Broaches. Data Sheet, 
Motor Testing and Standards Exchange, while the 
Commercial Car Wheels division was combined with 
the Truck Standards. 

The work of the Data Sheet division, it is stated, 
will be continued at the society's office in conjunction 
with members especially well informed on the vari- 
ous subjects under that division. The Miscellaneous 
division will carry on the unfinished work of the 
Standards Exchange division, while the other divi- 
sions were suspended because it was felt that their 
work had been accomplished, for the present at least. 

The new International Standards Division is de- 
signed to broaden the scope of activities of the society 
by carrying its work into foreign countries to assist 
and formulate the standardization of the design and 
construction of motor vehicles. The standardization 
of pneumatic and solid tires, particularly the latter, of 
American and European manufacture, will receive 
much attention. It has been frequently pointed out 
that the subject of interchangeability of solid tires on 
American and European rim standards has become 
acute. To better overcome the many difficulties ex- 
pected, and to gather the widely distributed data, the 
membership of the International Standards division is 
made up of members of the society residing in a num- 
ber of countries. 

The Chain division, the formation of which was 
suggested and approved at the last meeting of the 
Standards Committee, is to endeavor to create a stand- 
ard tooth form for silent chains. 

Division Membership for 1915. 

The members appointed to the several divisions for 
1915 are given as follows: 

Ball and Roller Bearings division: F. G. Hughes, 
chairman; C. H. Clement, David Fergusson, F. M. 
Germane, B. D. Gray, F. J. Jarosch, C. W. McKinley, 
W. R. Strickland and M. W. H. Wilson. 

Carburetor Fittings division : Jerome J. Aull, 
chairman ; Arthur B. Browne. C. W. Findeisen. C. P. 
Grimes, George M. Holley, Howard Marmon, C. W. 
Stiger. 

Chain division: Warren J. Belcher, John R. Caut- 
ley, Herbert F. Funke. F. W. Morse. H. Schipper 
Pierce, Wm. A. Rockenfield. 

Electrical Equipment division : A. L. Riker, chair- 



man ; Joseph Bijur, W. E. Bliss, C. M. Bunnell. Alex- 
ander Churchward, W. H. Conant, II. W. Harper, 
Russell Huff. Leonard Kebler, T. L. Lee, A. D. T. 
Libby. Alden E. McMurtry, R. J. Nightingale. II. G. 
Osburn, William II. Palmer, Jr. 

Electric Vehicle division: A. J. Slade, chairman; 
J. R. C. Armstrong, H. S. Baldwin, E. P. Chalfant, 
Alexander Churchward, W. II. Conant, R. S. Fend. 
Bruce Ford, J. H. Hertner, W. E. Holland, William 
P. Kennedy, Robert McA. Lloyd, E. J. Ross, Jr., C. A. 
Ward, G. W. Wesley, F. A. Whitten, E. R. Whitney. 

Frame Sections division: J. G. Perrin, chairman; 
C. E. Clemens, J. E. Maloney. A. L. Riker, L. R. 
Smith, W. R. Strickland. 

International Standards division: W. II. Allen, C. 
C. Carlton. A. Ludlow Clayden. J. E. Hale, H. M. Le- 
land. B. Maraini. John V. I 'ugh, A. A. Remington, C. 

B. Whittelsey. 

Iron and Steel division: K. W. Zimmerschied, 
chairman ; G. F. Fuller. Radclyffe Furness, J. A. 
Mathews, George L. Norris. J. H. Parker, C. F. W. 
Rys, G. W. Sargent, Henry Souther, F. W. Trabold. 

Lock Washer division: C. II. Loutrel, chairman; 

C. E. Davis. C. \\ . Me Kinky. 

Miscellaneous division: John G. Utz, chairman; 

E. H. Ehrman, Berne Nadall, N. B. Pope. C. W. 
Spicer, E. E. Sweet. E. R. Whitney. 

Pleasure Car W heels division: E. R. Hall, chair- 
man: H. L. Barton, C. E. Bonnett, R. S. Bryant. C. C. 
Carlton. J. G. Vincent, J. II. W'agenhorst, C. B. Whit- 
telsey. C. B. Williams. 

Research division : David L. Gallup, chairman ; R. 
M. Anderson, R. C. Carpenter, H. L. Connell, Wal- 
ter T. Fishleigh. F. R. Hutton, Charles E. Lucke, J. 
A. Moyer, Daniel Roesch, C. B. Veal. 

Springs division : C. W. McKinley. chairman ; A. 
C. Bergmann, C. E. Clemens. Ralph L. Morgan. W. 
M. Newkirk. C. F. W. Rys. 

Truck Standards division: William I'. Kennedy, 
chairman: W. II. Allen. I>. I?. Bachman. George D. 
Carpenter, II. D. Church. C. E. Clemens. J. E. Hale, 
Russell Hoopes. Robert McA. Lloyd, C. T. Myers, F. 

F. Phillips, A. C. Schulz. E. R. Whitney. C. B. Whit- 
telsey, John Younger. 

Date Set for Midsummer Meeting 
A large number of the members of the society is 
expected to attend the summer meeting, which is to be 
held on board the steamship Noronic, the spacious 
flagship of the Northern Navigation Company, sailing 
from Detroit, Mich., on the afternoon of June 14. for a 
cruise in and about Georgian bay. returning to De- 
troit on the afternoon of Thursday. June 17. It is 
planned to hold five technical sessions during the 
cruise. Further particulars can be obtained from the 
New York City office of the society, at No. 1790 
Broadway. 
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TRACTORS FOR NAVY YARD. 



Electric Machines of Three-Ton Capacity 
for Service at Bremerton. 



The Waverley Company. Indianapolis. Inch, has 
just completed an electric tractor and trailer that is 
for serv ice in ilie United States navy yard at Bremer- 
ton. Puget Sound, W ashington, and which is stated to 
be the first machine of the kind constructed. It is de- 
signed for extremely heavy service and is expected to 
endure for a long period of years. 

It does not materially differ in general principle 
from the design of electric trucks for highway service, 
but it is built for work that is necessarily slower and 
will carry loads of at least three tons. The rectangular 
chassis frame is constructed of structural steel, with 
longitudinal members to insure rigidity, and at the 
forward end of the tractor is a structural steel bumper 
to prevent damage in the event of a head-on contact 
with an obstacle while mov ing. The platform is made 
of riveted sheet steel, and on this is mounted a steel 
turntable, which is not unlike the base for the monitor 
turret of an armored machine. 

The tractor is fitted with 24-inch cast steel wheels 
that are shod with solid rubber tires, as it is not in- 
tended for use on roads. Most of its service will be 
in the shops and along the planked ways of the yard. 
The seat for the driver is offset at the left side of the 
forward end, this arrangement leaving the entire sur- 
face of the platform, 132 by 60 inches, free for freight 
carrying. The tractor is equipped with a 30-ceIl, 21- 
plate lead battery, and it is expected that this will 
drive it 30 miles on a single charge. The maximum 
speed of the tractor is about ->'/> miles an hour, when 
on a level surface and drawing the trailer. 

The trailer is in general appearance similar to the 
tractor, but it has not been fitted with a bumper, a mo- 
tor or a battery. It has the same size turntable, how- 
ever. The tractor draws the trailer by a steel cable 50 
feet length, this making possible the train carrying a 
metal beam weighing six tons and the greatest length 
that can be carried on the ordinary flat car. With the 
ends of the beam resting on the turntables of the trac- 
tor and trailer the train can turn corners readily or 
can be taken from the main runway to the cross aisles 
of the shons. 



The turntables will be of great convenience in 
handling metal beams, angles, plates, etc., and the 
train as delivered is expected to be a large economy. 
The design is the result of very carefully developed en- 
gineering and a knowledge of the requirements for 
moving heavy materials. 



DENBY'S NEW VICE PRESIDENT. 



At the annual stockholders' meeting of the Dcnby 
Motor Truck Company, Detroit, Mich.. Henry Lans- 
dale was elected vice president of the company, com- 
ing from the general management of the Krit Motor 
Car Company, Detroit, of which he previously had 
been eastern sales manager. Before joining the Krit 
Company Mr. Lansdale was for live years assistant 
to the general manager of the Cadillac Motor Car 
Company, Detroit. 



ARMORED MOTOR TRUCKS FOR WAR. 

A Jeffrey Quad truck exhibited by the United 
States government at the Panama-Pacific Exposition 
is equipped with an armored body and a rapid fire gun 
for war purposes. It is the only truck of the kind on 
exhibition by the government, and in essential fea- 
tures is in duplicate of those Jeffrey trucks now in use 
in the European war. It is attracting considerable 
attention. 



NEW CHASE DISTRICT MANAGERS. 



The Chase Motor Truck Company, Syracuse. N. 
Y., has appointed two new district sales managers. 
W. S. Dodds, formerly district sales manager of the 
Maccar Company, with headquarters at Buffalo, N. Y.. 
will have charge of the territory embraced by eastern 
Ohio, western Pennsylvania, and part of New York 
state. E. R. Madden, coming from the ranks of the 
Chase Company, will control the territory around 
Kansas Citv, Mo. 



MOTOR TRUCKS FOR GREAT BRITAIN. 




Wnverlej Klectrlc Shop Tractor nml Trailer. Three Tom Capacity, Built for the United 
StnteN Vnv.v Vard at Bremerton, Pusret Sound, WnshlnKton. 



As a preliminary to an order for 250 motor trucks 
for war services for (ireat Britain, the South Bend 
Motor Car works. South Bend, Ind., constructed two 
trucks for delivery on Feb. 15. One was to be used for 

general work in the British 
army and the other, of smaller 
measurements, for field am- 
bulance service. A. C. Mech- 
lenburg. owner of the works, 
stated that he also had received 
an order from Manitowoc, 
\\ is., for two chemical engines, 
and another from (iary. Ind.. 
for a police patrol, both orders 
to be shipped in March. 
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NEW BRITISH TIRE STANDARDS. 



GOODRICH FAIR LIST PLAN. 



An announcement of considerable importance to 
manufacturers of tires and rims in the United States 
is that the tire committee of the British Society of 
Motor Manufacturers and Traders has decided to re- 
duce the number of standards of pneumatic tire rims 
from the 2.3 established last year to 10, and that 11 dif- 
ferent sizes will be standardized for tires themselves. 
The proposed standards are : 



Millimeter*. 

•700x 80 
•700x 86 
•710x 90 
760x 90 
810x 90 
815x105 
820x120 
X80xl20 
X!»5xl35 
935x135 
915x175 



equivalent In Inchra. 

27.5x3.14 
27.5x3.34 
27.9x3.54 
29.9x3.54 
31.9x3.54 
32.1x4.13 
32.3x4.72 
34.6x4.72 
35.2x5.31 
36.8x5.31 
36.0xfi.XS 



•These tires fit the same rim. 

To meet these standards, which will be effective 
throughout Europe, it seems apparent that American 
manufacturers will have to make their tires special to 
conform to the standards of the S. M. M. and T. speci- 
fications. It is obvious that rims on American made 
cars will not conform to these standards. 

A notable feature of the standards is that no provi- 
sion has been made for tires of larger diameter for use 
on the rougher roads of the British colonics. The 
neglect is said to be with the idea of leav ing the larger 
sizes nnstandardized at this time. 



COLLEGIANS STUDY AUTOMOBILES. 



With the mechanical aid of lantern slides, models 
and equipment, the University of Wisconsin is offer- 
ing an extension course in the gasoline automobile in 
a number of Wisconsin towns. Classes are being or- 
ganized in the leading cities, which will be addressed 
by Prof. F.arle B. Norris, who is in charge of the me- 
chanical engineering work of the extension depart- 
ment of the university. Prof. Norris was at one time 
experimental engineer for the Reo Motor Car Com- 
pany, Lansing. Mich., and in planning the course he 
was assisted by ( ieorge YV. Ilobbs, formerly of the 
Buick Motor Company. Flint, Mich., and the W eston- 
Mott Axle Company, and by B. (i. Elliott, formerly 
with the McKeen Motor Company. Messrs. Ilobb and 
Elliott are members of the university's engineering 
staff of the extension department. 



RULING EFFECTING COMMERCIAL CARS. 



Owners of touring cars and motor runabouts used 
exclusively for commercial purposes, such as taxicabs. 
or cars used by salesmen or real estate dealers, in In- 
dianapolis. Ind., must pay an annual license fee equal 
to that of motor trucks, according to a recent ruling in 
that city. An Indiana statute prohibits the cities of 
the state from licensing any except commercial motor 
vehicles. 



It Insures to Motor Vehicle Owners Prices 
That Are Standard. 



The B. F. Goodrich Company, Akron, O., maker 
of Goodrich "Safety Tread" tires, has inaugurated a 
"fair list" price plan which places the selling price of 
tires on a net basis, instead of selling by discounts. 
Thousands of tire dealers are stated as having in- 
dorsed the plan, and the fact that the plan carries with 
it a substantial reduction in prices is of much interest 
to tire users. The plan, it is explained, is not intended 
as a price-cutting war involving tire manufacturers, 
but is an effort to protect the consumer from con- 
cerns that slash prices on a list "marked up" for that 
purpose. 

An official of the company, in discussing the plan, 
said: "We are lighting for the rights of the legitimate 
tire dealers, as well as for the interests of the tire user. 
The padded price list must go — and with it will go 
price-cutting, 'haggling', unfair profits due to lists 
marked up' to catch the unwary motorist and last, 
but not least, the tire user's fear that he is being stung 
— that there is always some lower price just around 
the corner, that he ought to seek. 

"We are 'fair-listing' our tires everywhere. We 
have reduced the price somewhat and we have put our 
price lists on a basis where maker and dealer are sat- 
isfied with fair and reasonable profits that leave 
enough in the price-to-consumers that will insure 
qualities that will translate themselves into long and 
satisfactory mileage. 

"This bold move is admittedly an attack on unsat- 
isfactory methods of tire retailing that have obtained 
in some quarters. Methods unsatisfactory to the 
dealer, because price cutting off of a 'padded' price 
list, took up expensive time for extra selling effort and 
left him an average of profit generally lower than ob- 
tained from a fair list. Methods unsatisfactory to the 
motorist because he had to haggle for his tires, shop 
around and never feel certain that he had actually 
paid the rock-bottom 'fair' tire price. 

"With Goodrich 'fair-listed' tires he now can be 
sure of just that- he knows he is paying the fair price 
— that he is buying a standard, high-grade article that 
has one price the country over, whether he buys in 
Maine or California, whether he buys in the city store 
or the road side shop, in a hurry or not. he always 
pays one price — a fair one- that protects motorist and 
dealer alike". 



WOULD EXEMPT MUNICIPAL MOTORS. 

The city solicitor of I'awiucket. K. I., has been au- 
thorized by a joint resolution of the Board of Alder- 
men to appear before the General Assemble to urge 
the passage of a law exempting the city automobiles 
from registration fee. 
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DENATURED ALCOHOL PRODUCTION. 



NEW TRUCK WHEEL MANUFACTURER. 



The ways and means c< immittee, which is back- 
ing the so-called "denatured alcohol bill" that was re- 
cently passed by the House of Representatives of Con- 
gress, advises the mixing of wood alcohol with "do- 
mestic" alcohol, giving the following procedure in a 
report : 

"The usual apparatus of an ethyl-alcohol distillery 
is attached to the usual apparatus for the destructive 
distillation of wood (by means of which ethyl-alcohol 
is produced) in such a manner that the ethyl-alcohol, 
before it has passed through the state of vapor, or 
while in the original closed and continuous process of 
distillation, is intermingled with the vapors arising 
from the destructive distillation of wood or other suit- 
able denaturing material or materials, or admixture of 
the same, thereby producing a distillate which is 
neither ethyl-alcohol or met hoi alcohol, although con- 
taining both substances, but which is suitable for in- 
dustrial purposes. Those who have devised this pro- 
cess call the product "distol" and claim that it differs 
in no essential respects from what is already known 
as denatured alcohol". 



The officers of the newly created United States 
Wheel and Tire Company, Rockton, Wis., are as fol- 
lows : E. S. Gleasman, president; G. W. Shaw, vice 
president; X. M. Wilcox, secretary; J. Roy At wood, 
treasurer. Frank Denny is the sales manager. The 
company will manufacture an elastic or flexible wheel 
for motor trucks and cars, whose main feature is a se- 
ries of flat elliptical springs so arranged that the tire 
proper will bear even more severe side stress than the 
wheel spokes themselves. These wheels will be built, 
it is said, as soon as the company's brick and concrete 
factory, 100 by 100 feet, is constructed upon the four- 
acre site donated to the company. 



STOP AUTOS FOR TROLLEY CARS. 



To pass a standing trolley car while it is either re- 
ceiving or discharging passengers, henceforth is to be 
considered a misdemeanor for motorists in Hartford, 
Conn., according to a recent ordinance. It is further 
provided that a motor driver must not pass around the 
left side of a trolley car in order to get ahead, a prac- 
tise that has been common in that citv heretofore 



MOTOR TRUCK VERSUS HORSES. 



TRUCK BUILDER'S TRUCK ECONOMY. 



A KisselKar six-ton truck and a six-ton trailer in 
the service of the Minneapolis Steel and Machinery 
Company, Minneapolis, has been stated to show a net 
saving in operating cost over horse service of about 
$55 a day. At the end of a period of about 10 months 
it has registered a mileage of more than ( XXX) miles, 
carried an average load of approximately 15 tons, and 
still used its original tires. It required repairs only 
once, which caused a loss of about 10 hours' time. 




Field Ambulance DeNlitnci! to Carry Six Wounded Peraona on Stretchern, with Side and 
Knd tiirtalna, n»llt by the Thomna II. JelTery Company for a l.ioo-l'ound ChnnalK. 



A transportation system that can probably be du- 
plicated throughout the country is now operated by 
the Locomobile Company of America, Bridgeport. 
Conn., between its factory and New York City. It is 
said to be economical, as well as to expedite deliver- 
ies. In speaking of the innovation, an official of the 
company said : "We were getting castings from the 
Isaac Johnson Company at Spuyten Duyvil ( X. Y.), 

which were to be shipped by 
express to us. Owing to the 
fact that we were pressed for 
this material on several occa- 
sions we sent testers' cars for 
a supply of the parts. From 
the computations of cost kept 
by the company we found that 
it was both quicker and less 
expensive to operate the auto- 
mobiles and we have continued 
the service with the possibility 
that it will be greatly increased 
in the near future. With fast 
trucks there is no reason why- 
regular delivery lines between 
this city- and Xew York should 
not be profitably established, 
as expedition in deliveries is a 
material consideration to many- 
factories in this city". Three 
trucks and one touring car 
chassis are in service. 
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ADDING MILEAGE TO SOLID TIRES. 



A subject of great importance to users of motor 
truck solid tires was discussed by the head of the serv- 
ice department of the Goodyear Tire and Rubber 
Company, Akron, O., who said : "Much is said about 
the care necessary to obtain good service from pneu- 
matic tires; but there isn't much said about the care 
of solid tires, and as the truck industry develops this 
becomes a more and more important subject. It is 
true that compared to pneumatic tires, solids need lit- 
tle care, but what care they do need is absolutely .es- 
sential to full mileage. 

''By far the most important precaution is to see 
that your tires are not overloaded. And here is the 
reason. Everybody realizes that rubber, if stretched 
too far. will break. Very few people realize that rub- 
ber if compressed too tightly will break also. That is 
just what happens when too great a load is imposed 
on a truck tire. The tire is crushed between two un- 
yielding surfaces, the road and the steel base of the 
tire. If the load is too great, the compression be- 
comes too much and the molecular structure of the 
rubber is broken down". 

He points out that it requires only one overload 
to ruin a tire forever. "Take a toy balloon", he add- 
ed. "Blow it up. It stretches and stretches, but at a 
certain point it breaks, and after that the balloon is no 
good. The same is true with a truck tire, only in a 
different way. Put a solid tire on a truck and load the 
truck. The tire compresses and compresses up to a 
certain point and then breaks. Once it is broken it 
can't be used again with satisfactory results. 

"The best tire advice that we can give a truck own- 
er is: 'Equip your truck with tires adequate to carry 
the load you want to put on them — then give your 
driver hard and fast instructions that to that point he 
shall load the truck and no farther'." 



MANAGER OF MOTZ COMPANY RETIRES. 



The many friends of T. H. McGiehan, vice presi- 
dent and general manager of the Motz Tire and Rub- 
ber Company, Akron, O., will be interested to learn 
that he left that company March 1 to enter the rubber 
supply business in New Orleans. La., where he will 
represent several tire and sundries manufacturers. 



The Detroit branch of the Goodyear Tire and Rub- 
ber Company, Akron, O., is now in charge of \Y. A. 
Hazlett, formerly manager of the company's Pitts- 
burg, Penn., branch. He succeeds C. \V. Ilolcker. 
who has been promoted to assistant district manager. 



At a recent meeting of the Detroit section of the 
S. A. E., E. L. Osborne, of that city, read a treatise 
entitled "Motor Truck and Gas Power for Farm and 
Country Work". "A New Method of Spring Suspen- 
sion" was the subject of K. E. Wemp's address. 



Brobdingnagians of Battle 
and Business. 

Mars is motorized. 

Gasoline is greater than gunpowder. Twentieth 
Century war demands the power of high explosive, 
put into harness. 

Never was an engine of war subjected to such 
tests as the motor truck in Europe. That the en- 
gine in this case was taken from the humdrum com- 
mercial field intensifies the triumph. Truly, The 
Great War will go down as the Automobile Arma- 
geddon. 

Trains of motor trucks are the chief means of 
transportation. They carry food for the men and 
food for the cannon. They carry also the cannon. 

By their faith in the motor truck, the Captains 
of War have shamed the lesser faith of many Cap- 
tains of Industry. 

On the present crazy quilt contour of cramped 
old Europe, where today's trench is traded tomor- 
row, railroads do not stay put. What you don't 
tear up in your retreat, the enemy destroys. Bridges 
and tunnels are dynamited, embankments effaced, 
rails warped and terminals razed. 

War was the opportunity of the American mo- 
tor trucks. How did they respond? 

The Department of Commerce shows that truck 
shipments have averaged in value from S2. 500.000 
to $3,500,000 a month since last fall. MORE 
TRUCKS HAVE BEEN SHIPPED IX 30 DAYS 
THAN WERE SHIPPED DURING ALL OF 
1913. 

It is a war on wheels. Trucks brought up the 
"Jack Johnsons" that "golumpused" the forts at 
Liege, Maubeuge and Namur. Gallieni motored 
70.000 men from Paris to Meaux. 30 mile*, in six 
hours when he heard Yon Kluck knocking at the 
outer gates of the French capital. Thirty thousand 
motor vehicles account !i>r the amazing mobility of 
the Kaiser's forces in the eastern theatre of war. 
THE MOTOR TRUCK CARRIES THE SUPE- 
RIER FORCE TO THE POINT OF CONTACT. 

In the rear, in the van. rushing ammunition to 
the breech of the cannon, hurrying the thousands 
of wounded to the base hospitals, the truck has trav- 
elled over good. bad. worse and even no roads in 
every plague of weather. 

In the destructive work of war-time, the motor 
truck is no longer on trial. How long will the gen- 
erals in the constructiv e work of commerce clim; to 
their time-worn methods of hauling? 

What the motor truck has done in a few months 
in war, it is certain to do more gradually in the 
more deliberate contests of business. Never before 
was the motor truck so full of interest for men who 
are on speaking terms with opportunity. 

Ask the man who owns one. 

PACKARD MOTOR CAR CO., DETROIT 

This striking statt m. nt has been widely distributed by 
the Packard Motor Car Company. It is reproduced because 
of its extreme value as an aruumeut. that as surely as the 
use of motor trucks has revolutionized warfare will their 
use revolutionize highway transportation. 
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IDEAL DEPARTMENT STORE DELIVERY. 

Warehouse, Garage and Shipping Room Combined in Large Fire Proof Structure Connected 
by Subway with Stores of Manufacturers' Outlet Company, Providence, 
R. I., Insures Large Economies and Greatly Improved Service. 



ANTICIPATING so far as possible its distribu- 
tion and transportation needs, and its require- 
ments for storage, for a period of years, the 
Manufacturers' Outlet Company, which has the larg- 
est department store in Rhode Island at Providence, 
has concentrated its 
warehouse with the 
group of buildings oc- 
cupied for store pur- 
poses in the centre of 
the business district 
of the city, and has in 
this warehouse its 
shipping department 
and garage, which, 
when the plans shall 
be completed, will af- 
ford facilities that 
will be superior to 
those of any other de- 
partment store in 
America, if not in the 
world. 

This statement 
may appear a very 
broad claim when the 
delivery and trans- 
portation depart- 
ments of the mam- 
moth depart ment 
stores of New York, 
Chicago, Philadelphia 
and other cities, so 
carefully developed, 
s y s t e m a tized and 
equipped are includ- 
ed in this comparison, 
but it refers to the 
general plan and the 




The Fireproof Warehouse, Garage aad Shipping Department of Manu- 
facturer*' Outlet Company, Pine and Kddy Street*, Providence, R. I. 



facilities for operating rather than to proportions. 

That the plan shall be understood a brief state- 
ment is necessary. The store occupies practically all 
of the buildings in the square bounded by Weybosset, 
Eddy, Garnet and Pine streets, the store fronting in 

Weybosset. The 
company for a num- 
ber of years had its 
warehouse in Lester 
street, approximately 
a mile distant. All 
stock kept in the 
warehouse was hauled 
from the railroad ter- 
minals and piers and, 
so far as possible, de- 
1 i v e r e d from the 
warehouse. The mo- 
tor delivery wagons 
were kept at the serv- 
ice station of the Au- 
tocar Sales Company, 
three-quarters of a 
mile from the store. 
The machines were in 
charge of a garage 
superintendent and 
the warehouse was in 
charge of another 
loreman. 

Much time of the 
vehicles and men was 
required to haul the 
stock to and from the 
warehouse, and this 
meant unproductive 
labor and unnecessary 
expense. The store 
shipping department 
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The Garaicr Floor with 25 Machine* Lined In Their Place*— There Ik Abundant Splice for 
Storage of Three Time* the .Number. 

is in the basement of one of the main store buildings, 
and this is decidedly inadequate for the business. In- 
creased space was imperative for this department. The 
wagons were loaded on the sidewalk in Pine street. 
This thoroughfare is narrow and pedestrian and ve- 
hicular traffic impeded this work. The volume of de- 
livery is constantly increasing and the congestion in 
the delivery department became more and more pro- 
nounced. 

More than two years ago the plans that are now 
being completed were determined, and in July. 1913, 
the demolition of structures on the site now occupied 
by the warehouse and garage was begun. The build- 
ing is practically finished, but some of its equipment 
is to be installed, and the sub- 
way that will be used to con- 
vey the packages from the 
stores to the delivery room, 
which will be in the basement 
of the warehouse, is yet to be 
built. Possibly six months 
will elapse before the facilities 
will be fully installed and the 
system will be completely 
systematized. 

Until December. 1909. the 
company vised horse vehicles 
exclusively for its delivery and 
transportation service. At that 
time it owned about 45 
horses and 25 wagons, trucks 
and drays. Purchases were 
distributed free in Providence 
and Pawtucket, within a ra- 
dius of approximately four 
miles of the store. Following 



the first machine other motor 
delivery wagons were pur- 
chased until the store had 13 
in service, with two Ford 
chassis that were us'ed for car- 
rying workmen and tools and 
light stock from the store to 
jobs and return, and two two- 
horse teams that were used for 
freight haulage. 

With the change from 
horse vehicles to machines the 
delivery zone was increased to 
extend 16 miles south to Bris- 
tol on the east shore of Narra- 
gansett bay, 13 miles south to 
Fast Greenwich on the west 
shore. 14 miles southwest into 
the Pawtuxet valley, 15 miles 
northeast to Attleboro, North 
Attleboro and Plainville in 
Massachusetts, 10 miles north 
to Ashton. eight miles northwest to Stillwater and 
( ieorgiaville, this being an area roughly 12 times as 
large. By this is meant that with the use of motor 
equipment the company served more than 500.000 
people against about 300.000 reached with animal ve- 
hicles, and competed with the concerns that had pre- 
viously had no serious competition. 

Business Demands Impelled Changes. 
It was the business possibilities of this increased 
area that impelled the changes that are now being 
realized, and which required a very large investment. 
The policy of the company is to have the best that can 
be obtained, which is reflected in the new plant, for 
while the cost has been large, provision is made for 




The Furniture Platform with Five Machine* In ReadlneH* for Loading; — Two Lorer Eleva- 
tors Connect with the Floor* Above. 
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Sketch Skonlnit the UenernI ArranKcment of the I'arkaicc Delivery Room Tknt In 
to Be Located In the Banement of the Building, Connected by Subway with 
tke Stores. 

future expansion, and without material changes it will 
serve for at least a score of years. Tlie warehouse is 
built without a piece of wood in it. aside from the ship- 
ping platform of the furniture department and the ele- 
vator gates and platforms. It is regarded as absolutely 
fireproof. The expense of the site and construction 
was large, but the protection against fire is the best 
that science can devise. 

The Manufacturers' Outlet Company's stores arc in 
a series of buildings, some of which were built for 
other purposes, and some of 
which were erected to meet 
the requirements of the con- 
cern. These are connected 
and the delivery is in the base- 
ment of the building originally 
occupied, about in the centre 
of the group. Now the pack- 
ages to be delivered from the 
stores are collected in wheeled 
carriers in the different depart- 
ments and taken by elevators 
to the shipping room. The 
company has a very large fur- 
niture department, the sales 
room having more than an 
acre of floor space, and the de- 
liveries are made separate from 
the package or parcel routes, 
for these are usually delivered 
direct and there is no relation 
between the furniture and the 
packages so far as distribution 



lo purchasers is concerned. 

The property of the company 
reaches Pine street and the shipping 
room is now reached by an elevator 
irom a court from that thorough- 
fare. Previous to occupancy of the 
warehouse the packages, after sort- 
ing for routes in the shipping depart- 
ment, were placed in carrier trucks 
and taken by elevator to the court 
and the street and there sorted by the 
drivers with reference to the deliver- 
ies and packed in the machines. Since 
the occupancy of the warehouse the 
carrier trucks are taken across Pine 
street and to the garage for route 
sorting and packing in the machines, 
but this is merely temporary, until 
the facilities of the company shall be 
completed. 

The new warehouse and garage 
building is at Pine and* Eddy streets, 
having a frontage of 135 feet in Pine 
street and a depth of 10°- feet, the 
Eddy street frontage being slightly 
increased because of it being an an- 
gle. This is six stories and basement. 
The basement will be the shipping room of the store 
(from which the packages will be sent out) and the 
repair shop of the garage. The garage occupies the 
entire first floor of the building. The floors above are 
used for storage of furniture, kitchenware. the stock 
room of the wholesale Yictrola department, a cabinet 
shop and for storing furniture held for future delivery. 

The floor area of the warehouse is approximately 
103.000 feet, including the basement and the garage, 
but the five storage floors above them have about 




The Section of the Banement Where the Package Delivery Room Will Re Kntahllahed, wltk 
tke Route Bin* and Conveyor Between tke Plllarn. 
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A Section of the Garner Floor Behind tbe Electric Route Wagons While the Crews of the 
,.. ' Machine* Are Sorting Their Load* for the Morning Trip. 



73,500 square feet, or slightly less than two acres. 

Pine street is 40 feet wide between the building 
lines and the west end of the warehouse is approxi- 
mately in the centre of the company's store property 
on the north side of the street. As rapidly as the work 
can be done the subway will be constructed under Pine 
street to connect the store with warehouse, and when 
this work is completed the intention is to do all of the 
package delivery from the warehouse. The plan com- 
prehends the collection of the packages throughout 
the stores by carrier trucks at regular intervals, and 
the bundles will be sent by spiral chutes and convey- 
ors to the collection room at the north end of the sub- 
way. 

This collection room will 
receive everything aside from 
furniture, and here the pack- 
ages will be deposited auto- 
matically on a large belt con- 
veyor that will carry them 
through the subway to the 
shipping room of the package 
delivery department. This will 
give over practically all of the 
present shipping room for 
store purposes and will insure 
quick transmission from the 
stores to the delivery depart- 
ment. The furniture is usual- 
ly sold by sample from the 
sales room display and orders 
will be transmitted to the su- 
perintendent of the furniture 
warehouse, who will select the 
goods from the stock, prepare 
and deliver them. 

The removal of the pack- 



age shipping room from the 
store buildings will not in the 
least affect the service. In 
fact it is expected to consider- 
ably improve it, for the men 
will have increased space and 
the best of facilities for work- 
ing, and this will insure quick- 
er handling and more expedi- 
tious delivery. The subway 
will be of such size that the 
employees can go from the 
stores to the warehouse with- 
out going into the street, and 
this will better protect the 
goods in the event of storm, 
there will be no possibility of 
loss and much less handling. 

An accompanying illustra- 
tion shows the greater part of 
the basement of the warehouse 
which will be given over to the 
package shipping room. A 
sketch illustrates the approximate layout of the room 
when it will be equipped. This sketch is not to scale 
or proportions and is used merely to show in a gen- 
eral way the arrangement of the department. The 
reader will note that the subway enters the basement 
at the upper or west end of the building, and that the 
subway conveyor will be at right angles to the room 
conveyor. The subway conveyor will terminate at the 
sorting table, and from this the distributing conveyor 
will extend between two series of route bins into 
which the packages will be sorted. 

Plan of the Shipping Room. 
This sorting table will receive all the packages 
sent into the room through the subway, and at this 
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The Cutler-Hammer (ht»rgrln K Switchboard. Which la Equipped 
to Charge Either Six or 12 Machine.. 

point all the packages will be examined for the ad- 
dress and the numbers of the routes marked on them. 
They will then be placed on the distributing conveyor 
and sent between the bins, and boys will place them 
in the route bins that are indicated by the numbers. 
The route sheets will be written after the packages 
have been placed in the bins, being taken from the 
compartment in which they were originally placed 
and deposited in another when the sheet entry has 
been made, and they will then be taken by the driv- 
ers from the bins in carrier trucks. The usual type of 
elevator will not be used to lift the carrier trucks to 
the garage floor, where the loading will be done. In- 
stead there will be a two-way escalator that will be 
adapted for carrying the trucks and which will be con- 
stantly operated during the periods of loading. This 
will obviate waits or delays, for the escalator can be 
used by a number of men at the same time and there 
will be a much less element of danger. While this 
will have capacity greatly in excess of normal re- 
quirements, it will be a decided advantage when sales 
are in progress, when the volume of business may be 
increased three times. The average number of pack- 
ages handled daily is 4000. but 12.000 or more are dis- 
tributed a day a number of times a year. 

Equipment Specially Constructed. 
The equipment of the shipping room will be as 
simple as is possible, but it will be specially built to 
meet the conditions and the requirements, and there 
will be ample space for the drivers to load the carrier 
trucks and move them to and from the escalator. The 
machines will be placed in the garage so that the driv- 
ers and helpers can work behind them and sort and 
pack their loads quickly. The original intention was 
to hav e the packages sorted on the second floor of the 
buildinsfvand send them by gravity to a loading plat- 
form ai which the machines were to be placed in reg- 
ular stations, but this was given over because of the 



congestion that would be necessitated in the event oi 
sales when three times the platform space would be 
necessary. 

W ith the present plan the entire floor of the ga- 
rage can be given over to loading when demand 
arises. The company now has 25 machines in use and 
three times the number could be housed, so that there 
is a very large excess of space in normal business pe- 
riods, and all that will be required during sales, even 
if the equipment were doubled, by loading in relays. 
Basing estimate on the annual increase of business, 
the company believes that it has made provision for 
probable growth for a long period of time. 

The Garage and Its Facilities. 

The building is constructed of brick, steel and con- 
crete, and is six stories above the basement, but it is 
very high, as the height of the garage floor is 21 feet 
and the second story is 15 feet. The basement will 
contain the package shipping room and the garage re- 
pair shop, these being separated by a half partition of 
wood and a wire screen extending to the ceiling. In 
the repair shop is a motor and overhead shafting that 
drives a lathe, grinder and drill press, and the other 
equipment includes an arbor press, benches and tools. 
There is a stock room where all spare parts and sup- 
plies are kept. The repair shop has a large elevator, 
that runs to the garage floor, for raising and lowering 
the machines. This is large enough to raise or lower a 
truck of five tons capacity. There is space in the re- 
pair shop for five machines without congestion. 

The repair shop is in the east end of the building. 
Above it in the garage floor is the receiving and load- 
ing platform for the machines used for furniture de- 
livery, there being two large elevators that run from 
this platform to the top floor. . These elevators are 
operated in separate wells. On each floor are doors 
that are a drop type and so equipped that in the event 
of fire they will automatically drop, shutting off the 
wells from the different floors. At the west end of 
the building is a passenger elevator and a stair case 




11 U 
\Pii - 



The Track Elevator to Take the Machine* from the Garage 
Floor to the Kepalr Shop In the Baseateat. 



Digitized by 



Google 



174 



THE MOTOR TRUCK 



April, 1915. 



that is enclosed within walls, with metal doors be- 
tween it and the stock rooms. The floors are concrete 
and are supported by concrete and steel pillars. The 
frames of the windows are steel and the windows are 
glazed with wire glass. Besides the side windows the 
top floor is lighted with large skylights. 

Fully Protected Against Fire. 
The building is protected against fire by an elab- 
orate system of automatic sprinklers. The structure is 
heated by steam from a central boiler house that heats 
the stores, and in the event of fire the steam is to be 
shut off and the steam mains and pipes are to be used 
as a water system that will serve each floor, sufficient 
pressure being maintained by powerful pumps located 
in the basement. Each floor is so constructed that it 
cannot be flooded, for the water used in the event of 
fire will be carried off by large drain pipes in the walls. 
The lighting mains are enclosed in pipe and the entire 
illuminating system is controlled by switches in a fire- 



not show a considerable part of the floor. 

The vehicle equipment of the company consists of 
25 machines of all kinds, of which 13 are 3000-pound 
capacity Autocars with special bodies, nine are Com- 
mercial Truck Company's electric, and three are 
Fords. Seven of the Autocars are used for package 
delivery, two covering routes in the city and the others 
reaching the suburban cities and towns; three are used 
for furniture delivery, two for special delivery and 
one is a reserve in the event of a withdrawal of any 
of the regular machines. Of the electrics, five are used 
for city package delivery, these being 1000-pound 
wagons; two 2000-pound machines are used for furni- 
ture delivery, and a 4000-pound and a 7000-pound elec- 
tric truck are used for the haulage of freight to the 
warehouses and stores from the railroad terminals and 
piers. One of the Ford machines is used by the awn- 
ing department to carry men and material to jobs, 
another is utilized for a similar purpose by the carpet 

department, and a third is 
given over to general work for 
the different departments and 
the garage superintendent, 
who makes trips about to ob- 
serve the men serving the dif- 
ferent routes. 

The work done by the ma- 
chines is best shown by the 
average mileage. Routes 1, 2, 
3, 4, 5 and 6 are practically in 
Providence. Of these routes 1 
and 2 are served by Autocars, 
and the others by 1000-pound 
electric wagons. These routes 
are covered three times daily, 
the machines leaving the store 
at 8:30. 1 and 4 o'clock the first 
five days of the week and at 9, 
2 and 5 :30 Saturdays. But one 
delivery is made on Fridays 

The Repair Shop Well LlKhtcd by Dny and Equipped with Machine Tool* Sufficient for during July and August. These 

machines will average 13 miles 




Any Kind of Work, 

proof switchboard room in the basement. The electric- 
current is supplied from an outside source. The main 
entrance to the garage is in Pine street, but there is 
also an entrance in Eddy street, so that machines can 
be driven into or from the garage without a special 
arrangement of the vehicles on the floor to afford a 
passage. The doors are telescopic and are raised and 
lowered by electric motors, they being balanced so 
that small power is required for operating them. Be- 
sides these doors there are two other entrances, the 
one to the staircase and the other to the main floor of 
the garage. 

An accompanying illustration was made with all 
of the delivery machines of the company in the ga- 
rage, and reference to this will show what a large area 
is available for loading and for storing additional ve- 
hicles as the equipment is increased. The picture was 
made from the furniture delivery platform and does 



to a trip, or approximately 40 miles a day. Route 11, 
which is also in the city, in South Providence, and has 
two trips a day, morning and afternoon, with one trip 
Fridays during July and August, is covered by a 1000- 
pound electric that is driven an average of 45 miles a 
day. 

Gasoline Machines for Long Routes. 

The other routes, which are long, are served by 
Autocars. No. 7. which reaches Bristol, makes an 
average of 75 miles daily : No. 8, which is to Paw- 
tucket and the Attleboros, averages 65 miles: No. 9, 
which makes a circuit through parts of Pawtucket and 
a number of towns north and west of Providence, and 
in Providence, averages 60 miles ; No. 10, which .makes 
a similar circuit through the city of Cranston (Which 
city has an area of 50 square miles), averages 6^ miles, 
and No. 15, which serves the west shore and trre Paw- 
tuxet valley villages by making a loop through one 
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section of Cranston, Warwick, West Warwick, Kast 
Greenwich and Coventry will vary from 75 to 110 
miles a day. All of these routes are covered once 
daily, the start being made from 9:30 to 10 o'clock. 

The three Autocars used by the furniture depart- 
ment make the long trips, and delivery is made any- 
where in southern New England, purchases being 
frequently sent 100 miles, as far west as New London 
and Hartford, Conn., to places 75 miles north, to points 
northeast of Boston, and all over southeastern Mas- 
sachusetts. The two electric machines in this depart- 
ment are utilized for city and suburban delivery. The 
mileage of the furniture wagons is extremely variable 
and cannot be averaged. The Autocars used for spe- 
cial work may be sent with route loads or with single 
deliveries, according to the conditions, and the reserve 
machine is used as occasion requires. 

City Routes Increased in Length. 

In the utilization of electric machines for city de- 
livery, the company has supplanted all its horses, in- 
creasing the lengths of the routes about three miles 
each, and it has improved the service by giving three 
deliveries where in some instances but one was pre- 
viously given, and in others increasing the deliveries 
from once to twice daily. The purpose of the company 
is to meet every demand for distribution, and this has 
been done, especially outside of the city. The subur- 
ban and long distance delivery is very carefully 
planned and all the machines are sent out heavily load- 
ed. Future development will be increase of the num- 
ber of these routes and probably more frequent trips. 
These probable changes will be made as occasion de- 
mands and will mean more gasoline machines. 

The policy of the company is to use those vehicles 
which appear best adapted to its requirements, and 
the reader will note that no change has been made in 
the make of gasoline wagon since the first Autocar 
was placed in service more than five years ago. The 
electric wagons were installed early in February of the 
present year, one purpose being to minimize the con- 
sumption of fuel necessary with gasoline wagons 
where many stops are made, and the drivers must 
crank the engines after each stop or keep them run- 
ning. 

The drivers are each accompanied by a helper, un- 
less the loads are unusually large, when a second help- 
er is sent. The city route wagons deliver from 250 to 
400 packages each a day, which gives an idea of the 
work that must be done by the crews. For the men 
to do their work to the standard the wagons must de- 
liver practically a package a minute while actually en- 
gaged in distribution. This is not equalled on the 
suburban routes because the distances are greater and 
the stops further apart. 

The Battery Charging Switchboard. 

The garage is equipped with one of the latest Cut- 
ler-Hammer switchboards for charging, and this is so 
fitted thaf^ix circuits can be given 125 volts each, or 
12 circuit^ 1 125 volts each, this being governed by the 
use of double-throw switches. The garage has 12 



charging stations, and this is three more than is now 
required. The machines, save one, are equipped with 
Edison batteries, the one having an Ironclad F.xide 
battery. 

The company has, by combining its garage and 
shipping or delivery departments, eliminated the waste 
mileage driven between the store and the garage, it 
has placed the machines and the men where they are, 
unless engaged on the routes, directly under the super- 
vision of the head of the delivery department and the 
superintendent of the furniture warehouse, and mini- 
mized handling as well as expedited the distribution. 
The economy in reduced mileage is a large item in the 
aggregate, the saving of time in the event of addition- 
al machines being required is a factor of importance, 
and the better facilities for sorting and packing the 
loads, the protection of the packages and stock from 
storm, the escape from street congestion, the lessened 
cost of insurance, the security from fire, the facilities 
for handling greatly increased volume of business, the 
greater convenience and comfort of the employees, and 
the better satisfaction of patrons, are results of prac- 
tical value through the concentration of the ware- 
house and garage with the stores. The initial expense 
was large, but the economies are in ratio to the cost. 
The progressive policy of the company is evidenced 
by the fact that its delivery facilities and equipment 
are not equalled with the largest and most prosperous 
concerns of the country. 



A NEW GAS-ELECTRIC TRUCK. 



A gasoline-electric truck has been designed and put 
upon the market by the Blair Manufacturing Com- 
pany of Newark, O., which for several years has been 
making gear driven trucks. An experimental truck 
has been built and thoroughly tried out and produc- 
tion commercially has been begun. 

The distinctive feature of Blair trucks has been 
a sub-frame hinged to the main frame at the front 
end and supported at the rear by trunions concentric 
with ihe driving worm at the rear axle. The idea was 
to make the use of universal joints unnecessary and 
relieve the operating parts of all distortion caused by 
uneven road surfaces. 

In the gas-electric design this feature has been re- 
tained. The gasoline motor is placed as previously, 
but instead of a clutch and flywheel is a direct connect- 
ed electric generator. Behind this is an electric motor 
which drives the truck through a worm reduction. An 
electrical controller at the driver's seat provides for 
changes of speed. The entire power plant is mounted 
on the sub-frame. 



Max Mannesman, a well known German truck 
manufacturer, died recently of pneumonia, contracted 
in the trenches while inspecting the ambulance serv- 
ice. Small truck chassis manufactured by him and fit- 
ted with ambulance bodies is the mainstay of the Ger- 
man sanitary staff. 
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DUPLEX FOUR-WHEEL DRIVE. 



made by the Duplex-Power Car Company for the two 
and three-ton machines it builds. 



Large Economy of Power Results in Small Operating 
Cost for Work Given. 



Scientific determination extended over a consider- 
able period of time, which affords opportunity for de- 
velopment and new applications, is more to be de- 
pended upon than the one investigation or inquiry, be- 
cause of the larger possibilities and the greater knowl- 
edge that results. The experience of the Duplex 
Power Car Company, Charlotte, Mich., which has ex- 
tended over a period of nearly seven years, has been 
paralleled to a considerable extent by that of the 
French ministry of war, which for six years annually 
organized competitions in which the largest manufac- 
turers and leading engineers of France participated. 

These trials were primarily for the purpose of de- 
termining qualities of the different machines pro- 
duced each year, but they also served to stimulate the 
industry of the nation to develop vehicles that would 
attain the standards of efficiency and quality required 
for military service. Each year the competition at- 
tracted larger numbers of competitors, and the ma- 
chines were designed, constructed and participated in 
the contests to attain the prestige that government 
preference and award would bring to the builders. 

Practically every type of machine that has been 
designed for highway transportation was tried in the 
trials, and the conclusion finally reached by the mili- 
tary engineers was that the most serviceable, most en- 
during and most economical vehicles for army haul- 
age in every possible condition were those driven by 
four wheels, and which carried the loads practically 
equally distributed instead of a large percentage on 
one axle. 

The competition of France for 1914 was terminated 
about a week before the date officially set because of 
the war, and the official figures and deductions have 
never been made public. But basing conclusions on 
the findings of the department in the years previous, 
statement may be made that the four-wheel drive has 
been found much superior to all others, a claim that is 



CHEAP GASOLINE BY NEW METHOD. 



A new electro-chemical process for the transforma- 
tion of crude oil into gasoline, by which its inventor, 
Louis Bond Cherry of Kansas City, Mo., claims that 
gasoline can be profitably produced at three cents a 
gallon has been attracting some attention. The exact 
details are not published, but Cherry is quoted as ray- 
ing: 

"Ten thousand gallons of 30-gravity distillated oil 
can be changed by this process into 11,900 gallons of 
65-gravity gasoline. All of the volatile parts of the oil 
are converted into gasoline and it takes only one cubic 
foot of natural gas and five kilowatts of electricity to 
effect the transformation. Thus the cost of the con- 
version is less than .75 of a cent per gallon." 



STUDEBAKER EMPLOYEES SHARE PROFITS. 



Statement is made that the Studebaker Corpora- 
tion, Detroit, Mich., has distributed approximately 
$300,000 in sums ranging from $250 to $4,000 as profit 
shares among its department heads, superintendents, 
and foremen in charge of production. All partici- 
pating in the plan are connected with the Detroit 
plants, with the exception of district managers. It 
is said that the corporation intends to extend its plan 
this year to include many of those employees who 
have served a long time, basing the individual pro- 
portions on the increase of production, and individual 
effort in the curtailment of expenses. 



GOODYEAR'S NEW GUARANTEE. 




Two-Ton Duplex Stripped < h««»l«, TtaU Being; the Slae Adopted for the Signal Corp* 
Service of the lnlt«-d States Army. 



The Goodyear Tire and Rubber Company, Akron, 
O., has inaugurated a new guarantee in behalf of its 
S-V truck tire, whereby purchasers of those tires for a 
period of three months are guaranteed that if the tires 
do not outwear competing tires by yielding lower cost 
per mile, the entire purchase price will be refunded. 

"The conditions are simple," 
stated C. \V. Martin, Jr., man- 
ager of the motor truck tire 
department, "and are outlined 
in the agreement covering each 
sale, S-V" tires to start running 
some time as competitors, on 
the same truck, in same posi- 
tions — that is, front against 
front, rear against rear. S-V's 
must be of the same rated size 
as competing tires and the lat- 
ter must be competitors' regu- 
lar advertised product, pur- 
chased in the open- market." 
The guarantee is noneffective. 
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THREE SIZES OF WORM-DRIVEN TRUCKS. 



ADOPTING as standard a design that was first 
produced early in 1914, the Chase Motor Truck 
Company. Syracuse. N. Y.. is now constructing three 




The Model U 7000-Pound Chaaala Hqnlpped with a Body Adapted for Bulk l.oaUx, lnatalled 

on Large Fraar Bolatera. 

sizes of these machines, with slight modifications from 
the initial production, which are designated as models 
O, R and T. The company has discontinued the man- 
ufacture of all types previously built, but will supply 
parts for these machines so long as any are in service. 

The new standardized line of Chase trucks are 
worm driven, and in them are incorporated several fea- 
tures that have been adopted as standard practise by 
European truck builders. The machines are con- 
structed of components that have been designed and 
developed by some of the leading specialists of the in- 
dustry, and these are constructed from high-grade ma- 
terials, by expert workmen, and are known to be un- 
usually economical and efficient in hard and constant 
service. 

The model (.) truck is 7000 pounds capacity, the 
model R 3000 pounds capacity, and the model T 1500 
pounds, the model U being increased from the 6000- 
pound rating of the first machines built. The Chase 
designs were not hastily cre- 
ated. They were determined 
after careful study and investi- 
gation of the best practise of 
the foreign builders and a 
broad knowledge of the re- 
quirements for American high- 
way transportation. Experi- 
ence with owners and oper- 
ators of power wagons for 
nine years impelled the stand- 
ardization of the machines, and 
this intention to standardize 
caused an exhaustive inquiry 
into every phase of service and 
operation before the models 
were regarded as satisfactory. 



in these machines so far as is practically possible. The 
power plants are with the engines, clutches and trans- 
mission gearsets assembled as units, and the drive is 

by long shafts to worm and 
gear wheel full floating rear 
axles, the construction being 
the overhead worm or David 
Brown type. The frames are 
built to yield to the driving 
stresses instead of having 
rigidity, and the strains from 
chassis distortion are mini- 
mized. The moving parts of 
the chassis are extremely well 
protected, being enclosed to 
exclude abrasive substances 
and water, and all parts are 
designed with unusually large 
factors of safety to insure long 
endurance in all conditions of service. 

The units included are Continental motors, Brown- 
Lipe multiple disc clutches and selective transmission 
gearsets, Sheldon axles, Sheldon springs, Timken 
bearings, Bosch ignition systems, Holley carburetors, 
hydraulic pressed steel frames and Pierce speed con- 
trollers, and all the other elements of the machines 
are of equally high standard. The assemblies have 
been very carefully thought out and the machines are 
sightly and harmonious, as well as distinctive in ap- 
pearance. 

Difference in Motors. 

Considering the different types, while they are 
practically to one design and differ essentially only in 
proportions, there is a slight difference between the 
motors, although built by the same concern. 'The mo- 
tor of the model T machine is the Continental model 
N, which. has a cylinder bore of 3 1 '. inches and stroke 
of five inches, and is rated at 19.6 horsepower by the 
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.1000-Pound Cbaaala with a Standard Chaae Cab and a Plarrboard Exprraa Body. 
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Model T 1000-Pound Chaae t'haaala with a Full Panel Body Adapted for Gen- 
eral Light Delivery. 

S. A. E. formula. This is an L head type, with the 
cylinders cast en bloc, with the head open, this being 
closed with a large cover plate retained by cap screws. 
The pistons are. because of their design, cast without 
the reinforcing ribs for the heads, and are fitted with 
three rings, each 3/32-inch face. Much care is taken 
in machining and finishing the cylinders and pistons. 

The crankcase is an aluminum alloy casting with 
a bell housing that encloses the flywheel, and a for- 
ward extension of large size houses the timing gears, 
which are three in number. The deep base of the 
crankcase, which is attached by bolts, is the oil reser- 
voir. The rear supporting arms of the power plant 
are integral with the crankcase. The crankshaft is 
mounted on three babbitt bronze-backed bearings, 
which are respectively 2 9/32, 2]/ 2 and three inches 
length, and the bearings are 2 3/16, 2 7/32 and 2Y A 
inches diameter. The flywheel flange is forged inte- 
gral with the shaft. The crankpins are \ % inches diam- 
eter and 2 3/32 inches length. The connecting rods 
are drop forged steel I sections and the wristpins are 
hardened chrome nickel steel. 
The wristpins oscillate in phos- 
phor bronze bushings. 

The camshaft is a two-bear- 
ing type and is mounted on 
two very large bearings. The 
valve action is conventional, 
much care having been taken 
in timing to insure engine ef- 
ficiency. The timing gears are 
helical cut and are practically 
noiseless. The motor is lubri- 
cated by the Continental sys- 
tem of force feed and splash, 
the timing gears and rear main 
bearing being flooded and the 
excess filling the pits from 
which the oil is distributed by 
splash. The condition of the 
oil supply is indicated by a 



float-operated gauge. The motor is 
cooled by a thermo-syphon circulation of 
water through the jackets of the engine 
and a radiator, and by a fan mounted on 
an adjustable bracket driven from a pul- 
ley on the extension of the magneto shaft 
by a flat belt. 

The Motor for Model R Truck. 
The motor of the model R is the Con- 
tinental model C, this being an L head 
type with the cylinders cast en bloc. The 
bore is 4'/& inches and the stroke is h% 
inches, the S. A. E. rating being 27.2 
horsepower. The water jacket head is 
cast separately and is retained by a se- 
ries of cap screws. The pistons are fitted 
with four eccentric split rings and have 
five oil .grooves. The crankcase is an 
aluminum alloy cast in two sections, the upper part 
carrying the three main bearings and the lower half 
containing the oil reservoir. The crankshaft is \y$ 
inches diameter and it is mounted on bearings that 
are from front to rear 2-}i, three and four inches 
length, and the crankpins are 1)4 inches length. The 
shaft has flanges to insure against end thrust. The 
camshaft is forged with the cams integral and is 
mounted on long nickel babbitt bearings. The tim- 
ing gears are helical cut and the valve mechanism is 
adjustable and is enclosed. The bearings are very 
large and the connecting rod bearings are fitted with 
steel shims. Lubrication is by plunger pumps driven 
by eccentrics from the camshaft, which flood the rear 
main bearing and the timing gears with oil, and the 
drainage into the base of the crankcase is constantly 
at a level for the splash distribution. The motor is 
cooled by water circulated by a centrifugal pump 
through the water jackets and a large radiator, and 
by a fan. 

Ti e motor of the model O truck is the Continental 




The Sheldon-Made Rear Worm and Gear Wheel Axle, Showing; the t'haae Dealgned Spring: 
Installation, Which In a Feature of Thene MachlneH. 
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Type of Continental Motor Included In tbe Unit Power Plant* 
of the Chant Track*. 

model E. which is an L head type with the cylinders 
cast in pairs. The cylinder bore is inches and the 
stroke is 5yi inches, the engine being rated at 32.4 
horsepower by the formula of the S. A. E. These 
cylinder units are fitted with large water jacket heads 
that are retained by cap screws, this construction in- 
suring an efficient cooling system. The detail of the 
construction of this motor is practically the same as 
the model C engine, but the dimensions differ, the 
crankshaft having V/% inches diameter with three bear- 
ings, three, 3 11/16 and inches length, and the 
camshaft is 2^4 inches diameter, with three bearings. 
The valve ports are 2% inches diameter. The intake 
and exhaust manifolds are secured with clamp bars 
instead of studs and nuts. The cooling and lubrica- 
tion systems are the same. 

All of the power plants are mounted on three 
points. The radiators of models T and R are built-up 
types with finned tube cores, which are mounted on 
frame cross members, cushioning protecting them 
against chassis distortion. The radiator of model O 
has a cast finned top and cast base and water columns 
with finned tube core, the assembly being mounted 
on springs to avoid strains from frame weaving. 
Clutches, Gearsets and Rear Axles. 

The clutches are multiple disc types that are oper- 
ated dry, the plates being faced with Raybestos. They 
are said to be remarkably efficient and easy of en- 
gagement. The transmission gearsets are selective 
sliding gear constructions, those in models T and R 
having three forward speed ratios and reverse, and 
that of model O four forward speed ratios and reverse. 
The gears are wide face and the shafts are large and 
are mounted on Timken bearings. The driving shafts 
are 2^-inch diameter steel tube with Blood Brothers' 
block and trunnion universal joints at either end. The 
large diameter of the shafts insures against whipping. 
The couplings with the worm shafts are telescopic to 
obviate end thrust. 

The rear axles are Sheldon designed, the worm 
shaft and gear being so installed in the axle housing 
that they cannot be out of alignment after adjust- 
ment. The differential is assembled with the gear and 



the assembly and the driving shafts are mounted on 
annular ball bearings of large size, with special thrust 
bearings for the worm shaft and differential. The I 
section front axles are special Chase design, drop 
forged from special analysis steel, with drop centres. 
The spindles are large and are heat treated. The 
wheels are 36 inches diameter, model T having 2y>- 
inch tires forward and 3j/>-inch tires rear: model R 
having 3'/>-mch tires forward and 3'l>-inch dual tires 
rear, model U having five-inch tires forward and five- 
inch dual tires rear. 

Frames and Steering Gears. 

The frames are Chase designed, made of cold 
pressed steel channel section, with the forward ends 
necked to afford short turning radius. The frames 
are strongly "reinforced and braced. The springs are 
Sheldon construction, semi-elliptic, of special alloy 
steel and heat treated. The spring eyes are bronze 
bushed and the spring bolts are hardened and ground 
and fitted with large grease cups. The forward springs 
are mounted on generous spring seats, but the rear 
springs are underslung, the axle housing being spe- 
cially adapted for this construction. There are no 
radius rods, the drive being through the rear springs, 
a practise that is common with European designers. 

The steering gears are worm and nut types, with 
ample provision for adjustment, and there are ball 
thrust bearings above and below the worm mast, the 
mast being 2J4 inches diameter. The steering con- 
nections are all Chase designed and spring shock ab- 
sorbers are fitted to minimize the stresses upon the 
worm or hand wheel. The left foot pedal operates 
the clutch and the right pedal the service brake. The 
emergency brake lever and the gear shifting lever are 
in the centre of the footboard. Both the service and 
the emergency brakes operate on drums on the rear 
wheels, the braking surfaces being very large, insur- 
ing safety in all operating conditions without possibil- 
ity of destroying brake efficiency. The means of ad- 
justing the brakes are very accessible. 




The Sheldon Worm Shaft, Gear Wheel and Differential Assem- 
bly. I'*ed In All the Cha*e Marhlar*. 
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The drive of models R and O is right side and 
that of model T is left side, the control levers being 
in the centre. The fuel supply is controlled by the 
throttle lever on the steering wheel and the foot ac- 
celerator. The ignition is not regulated by hand lever, 
the spark being automatically advanced to meet the 
requirements of the motor at differing speeds. The 
gear shifting levers are fitted with finger' latches, 
which must be raised before machine can be reversed. 

Unusual care has been given to lubrication. All 
of the wearing surfaces are large and generally pro- 
vided with means for adjustment, while liberal oilers 
and grease cups are placed to insure thorough lubric- 
ity. The chassis are sold in the lead, or they are 
equipped with standard types or special bodies, the 
body department of the company having facilities for 
producing any work that may be required. 



DANGER OF RED TAIL LIGHTS. 



CHICAGO TAXI RATES CUT. 



Following the enactment of an ordinance by the 
Chicago council cutting the taxicab rates in that city, a 
further shake-up has been given the situation by the 
entrance into the field of a new company which will 
establish a scale of rates lower than those required by 
the ordinance. This is the Atlas Company, which will 
operate a fleet of 25 Chalmers limousines. 

The rates in Chicago had been 70 cents for the first 
mile, 10 cents for each additional quarter mile, 20 cents 
for each additional passenger and $1.50 for each hour 
of waiting. The ordinance made them: 60 cents for 
the first mile; 10 cents for each additional quarter 
mile; 15 cents for each additional passenger, and $1.50 
for each hour of waiting: the Atlas Company an- 
nounces the following: 50 cents for the first mile ; five 
cents for each additional quarter mile ; 10 cents for 
each additional passenger, and 80 cents for an hour's 
waiting. 

Whether the established companies will meet this 
cut has not yet been announced. 



$2,000,000 CUT FROM GOODRICH CAPITAL. 



Stockholders of the B. F. Goodrich Company, 
Akron, O., voted at the annual meeting held in New 
York City, March 10, to reduce the 7 per cent, pre- 
ferred capital stock from $30,000,000 to $28,000,000, 
which reduces the total capital stock from 590,000,000 
to $88,000,000. Only 3 per cent, of the original $30.- 
000.000 issue is called for annual retirement, accord- 
ing to the by-laws of the company. While the num- 
ber of directors was reduced from 16 to 14, the old 
officials were retained in office, they being: B. G. 
Work, president ; C. B. Raymond, secretary ; W. A. 
Means, treasurer; A. H. Lehman, chief engineer; \V. 
O. Rutherford, sales manager ; E. C. Tibbitts, adver- 
tising manager ; E. C. Shaw, factory superintendent ; 
Charles Wolf, purchasing agent. 



Railroad officials attribute a number of disastrous 
wrecks to red tail lights on the rear of automobiles, 
not to mention frequent delays to fast expresses and 
the demoralization of engineers' nerves from the same 
cause. They point out that many highways run close- 
ly parallel to railroad tracks, and, at night, the red tail 
light on an automobile is not distinguishable from the 
danger signal of track men. This causes the engineer 
to slow down or stop, until he finds the true identity 
of the light. Frequent repetition of such incidents 
tend to make the engineer careless, until some night he 
runs by a danger signal, believing it to be an automo- 
bile light, and maybe a disastrous wreck is the result. 
While the contention may be far-fetched, there is 
plausibility in it, and recognizing the possibility, the 
Vermont legislature has passed a law prohibiting the 
use of red lights on automobiles. The law will go 
into effect as soon as similar laws are passed by the 
neighboring province of Quebec and the states of New 
Hampshire, Massachusetts and New York. Such a 
law has been adopted by Quebec. 



TRUCK EXPORTS INCREASE 432 PER CENT. 



While the value of total exports of motor vehicles 
from the United States in 1914 increased 5 per cent., 
the value of motor trucks, as shown by the official ex- 
port records of the National Automobile Chamber of 
Commerce, increased at the unprecedented rate of 432 
per cent, over the preceding year. The commercial 
vehicle manufacturers of the United States sent to for- 
eign lands 3430 machines, valued at $8,985,753 during 
1914. In 1913 the record was 1009, valued at $1,686.- 
807. This demand for motor trucks is caused princi- 
pally by the warring nations of Europe buying here. 
The total exports of all kinds of motor vehicles for 
1914 was reported at 2-:.76h, valued at $28,507,464. Im- 
ports of motor cars dropped from 492, valued at 
$1,154,873. in 1913, to 296, valued at $493,305, in 1914. 



PLAN FOR GASOLINE MANUFACTURE. 



The manufacture of gasoline and chemicals used in 
the production of ammunition and dyestuffs under the 
newly announced Rittman process will be conducted 
by a company under the supervision of the Secretary 
of the Treasury, if plans which officials of the United 
States Bureau of Mines are considering should prove 
satisfactory. One plan suggests that oil refiners co- 
operate in building a plant for the company, while 
another proposes that the sole control of the patents 
and the right to license financially responsible com- 
panies be vested in the Secretary of the Treasury. 
The full details of the Rittman process will soon be 
announced by the Department of the Interior, it is 
expected. 
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THREE SIZES OF REPUBLIC TRUCKS. 



COMMERCIAL production of its 1500 pounds load 
capacity delivery wagon, which followed an ex- 
tremely careful inquiry into the transportation re- 
quirements of business men for a period of IS months 
by the Republic Motor Truck Company. Alma. Mich.. 




Republic IBOfl-Ponnd ('hnnalfi Kqulpped with an Kxpr<-»» Body and Standard Canopy Top. 

completed a series of vehicles built by it that is suf- ing conditions, and 
ticient to meet practically 75 per cent, of the demands 
for all highway haulage equipment. The series in- 
cludes two other vehicles of 2000 and 3000 pounds ca- 
pacities. 

The purpose of the Republic company has been to 
produce machines that can be sold for moderate prices, 
and which will be extremely enduring and can be prac- 
tically operated for comparatively small expense. In 
the construction of these vehicles the different units 
have been selected from the products of the best spe- 
cialists of the industry. The parts are recognized as 
standards that have been very carefully developed and 
perfected, and are known to have quality and ample 
factors of safety. 

The prices of the machines are moderate, the 1500- 
pound vehicle selling for $995. the 2000-pound for 
S1350 and the 3000-pound for $1475. The light wagon 
is driven by shaft and jackshaft on the rear axle, with 
pinions meshing with internal gears on the roar 
wheels, and the 2000 and 
3000-pound machines are 
driven by side chains from 
sprockets on the jack- 
shafts and the rear wheels. 
The design of each vehi- 
cle was determined after 
comprehensive study of the 
conditions of service for 
which they are adapted. 

The internal gear rear 
axle was chosen for the V\- 
ton truck only after care- 



ful and exhaustive rear axle experiments on 
the heaviest clay roads and the smoothest pave- 
ments had proved it to be a type that would 
operate successfully under all operating condi- 
tions. The construction is said to be such that it is 

very economical and its design 
affords unusual accessibility, 
this minimizing upkeep and 
maintenance expense. 

The motor of the 1500- 
pound wagon is a Continental 
model O, a long stroke type, 
having a bore of ?>y< inches and 
stroke of five inches, and the 
motors of the 2000 and 3000- 
pound models are of the same 
make, but of larger size, hav- 
ing bore of 3 ! 4 incites and 
stroke of 5'i inches. 

The object of the designer 
has been to provide trucks 
strong enough to carry the 
rated loads under all operat- 
have a factor of safety suf- 
ficiently large to insure long endurance. To attain this 
the dimensions of bearings, spindles and similar parts 
are unusually large. 

Standard Components. 
The principal units of the 1500-pound truck include 
a Continental motor, Torbensen internal gear rear 
axle. Fuller & Sons multiple disc clutch. Fuller & Sons 
transmission, Bosch magneto. Stromberg carburetor, 
Sheldon front axle and Firestone tires. 

Tlie motor is lubricated by a constant level oiling 
system maintained by a plunger pump, which circu- 
lates one gallon of lubricant, and it is cooled by a 
thermo-syphon circulation of water through a vertical 
round tube radiator. The motor has four 3^j by five 
cylinders, cast en bloc from a special grade of rever- 
beratory air furnace iron. To reinforce the two weak- 
est points in a cylinder casing, the head and the base 
Mange, they have been given unusual weight and 
made with exceptional care. The cylinder base flange 




I'lnn View of the Hrpuhlle IROO-Pound Internal (inr Driven Chamln. 
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The Rear 



Axle of the Republic 1500-Pound Chaaala, Showing the Internal Gear Aaaen* 
bly and Wheel Drum. 



is extended to carry the guides for the valve lifters. 
This makes it possible to house in the valves push 
rods and their guides, protecting them from grit and 
dust. The water jacket head is cast separately and 
is held in place by screws. It can be easily removed. 
The enclosed valves of ample size are all on one side 
of the motor and are operated by a single camshaft. 
The inlet and exhaust valves are interchangeable. 
They have nickel steel heads welded electrically to 
carbon steel stems and are accurately ground to size. 

The pistons are cast from the same grade of metal 
that is used in the cylinders. They are of extra length 
and very accurately ground to size. Each piston is 
fitted with four diagonally split eccentric expansion 
rings. Five oil grooves are turned on the outside of 
the piston for collecting and distributing the oil on 
the inside of the cylinders. 

Connecting Rods and Valves. 

The connecting rods are I beam construction, 
made of .35 and .45 carbon steel, drop forged and heat 
treated, which insures great stiffness and is not sub- 
ject to crystallization. The camshaft is drop forged 
from a single piece of low carbon steel and the cams 
are integral with the shaft. The shaft may be readily 
withdrawn in a few minutes by merely removing the 
gear case cover. Eight push 
rods of the mushroom type, 
mad* of chrome nickel steel, 
case hardened, with heads and 
stems ground to size, are oper- 
ated by this shaft. 

The crankshaft is carried 
on three bearings. It is drop 
forged from the same material 
used in the connecting rods 
anil has a tensile strength of 
90,000 pounds to the square 
inch. The timing gears are 
helical. The main and connect- 
ing rod big end bearings are 
made of nickel babbitt. 



type, with 12 plates that are 
operated dry. The gearset is a 
selective sliding gear conduc- 
tion with three forward speeds 
and reverse. The gears are cut 
from nickel alloy steel, are 
case hardened and have 7 s- 
inch faces. All the gears are 
heat treated. Fafnir bearings 
are used throughout the gear- 
set. The drive is through two 
Hartford universal joints and 
a l)4-inch tubular shaft. 
Front and Rear Axles. 
The front axle is a drop- 
forged steel I beam. The out- 
side spindle bearing has a 
1 1/16-inch bore by 3 3/16 outside diameter, and runs 
on 10 balls of j-fc inches diameter. The inside spindle 
bearing has a 1 11/16 bore with an outside diameter 
of 4 7/32 inches, and runs on 12 halls of ; >_| inches 
diameter. 

The internal gear rear axle is fitted with nickel 
steel gears. The ratio of reduction is 6V2 to one. The 
entire load is carried on a drop forged I beam. Power 
is transmitted through the live shafts and internal 
gears, which do not bear any of the weight of the 
truck. The inside spindle bearing on this axle has a 
1'34-inch bore by 3 15/16 outside diameter. The out- 
side spindle bearing has 1 3/16-inch bore and 2 15/16 
outside diameter. Bower bearings are used in both 
cases. 

Brakes, Springs and Wheels. 

Service brakes are of the external contracting type 
operating on drums attached to the rear wheels. The 
contact surface is 15 by 2\A inches. The emergency 
brakes are internal expanding upon rear wheel drums 
with 14'/. by two-inch faces. 

Front springs are 38 inches long by 2'_[ inches 
wide. They have seven leaves and are single shackled 
at the rear. The rear springs are 44 inches long by 
2 x /\ inches wide. These are 10 leaves, single shackled 




The clutch is a multiple (lis 



The Continental I nit Power Plant Separated at the Bell HouxIdk to Show the Multiple 

DlMk Clutch. 
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The Plan View of the 3000-Pound Capacity Chain Driven Chanula, the Speclllcatlona of 
Which Generally Apply to the 2000-Ponnd Machine. 

at the rear. Both sets of springs are semi-elliptic. 

Artillery type wood wheels with 14 lfj-inch square 
spokes are used at both the front and the rear. The 
tires arc Firestone. The sizes are 35 by three inches 
front and 35 by i l / 2 inches rear when of the cushion 
type. If pneumatic tires are desired they are furnished 
at an additional cost of $50, and 34 by 4 J /> inches front 
and 35 by five inches rear being used. 

The steering gear is a worm and nut type and is 
located on the left side. The steering wheel is 18 inches 
in diameter. 

The truck frame is 34 inches wide, but inswept to 
a width of 31 inches between the front wheels. It is 
182 inches long and 4 J / 2 inches deep at the centre. A 
3/16-inch pressed steel channel section is used. The 
length back of the driver's seat is 98 inches. 

The wheelbase is 124 inches and the tread 56 
inches. The weight of the chassis is 2800 pounds. 
Standard color for the chassis is yellow and the body 
is brewster green. The capacity of the gasoline tank 
is 16 gallons. The equipment includes oil, side and 
tail lamps, horn, tool kit. tool box. rear fenders and a 
flareboard express body, which measures 108 by 44 
inches. 

The Larger Chassis. 

The 2000 and 3000-pound chassis are equipped with 
Continental motors which have a bore of 3)^ inches 
and stroke of 5}4 inches and which are equipped with 
water pump circulation for the cooling system and a 
tubular radiator. The magneto used is an F.isemann 
high-tension with fixed spark, and the carburetor is a 
Stromberg. The fuel is fed by pressure. The engine 
is fitted with an automatic governor which controls 
the volume of gas supplied. 

A leather faced cone clutch 
with an aluminum spider and 
spring adjustment is used. The 
Covert gearset is a selective 
sliding gear type with three 
speeds forward and reverse. 
The gears are nickel steel with 
one-inch faces. 

The drive is through a Rus- 
sell full-floating jackshaft with 
tlie outer main bearings direct- 
ly under the driving sprock- 
ets. All parts are readily ac- 
cessible. Final drive is made 



by Diamond roller side chains 
Y% inches wide, 04-inch rollers 
and 1 !4-inch pitch. 

Frame, Springs and Axles. 
The frame is a Driggs-Sea- 
bury construction, 34 inches 
wide and inswept to 31 inches 
between the front wheels. It is 
■\ l /> inches deep at the centre 
and is made of 3/16-inch steel 
pressed into a channel section. 
The front springs have eight leaves of alloy steel, 
single shackled at the rear with rebound bumpers : 
they are 36)4 inches long and 2}4 inches wide. The 
length of the rear springs is 46 inches, and they are 
2\'> wide, with 12 leaves, double shackled, and are 
equipped with rebound bumpers. There is a cross 
spring 29 inches long and 2J4 wide, with nine leaves 
of alloy steel. All springs are semi-elliptic. 

A Timken front I beam axle is used. This is 2)/> 
inches deep and two inches wide, with ]/2-inch web. 
The outside spindle dimension for the bearing is lfjj 
inches by \% inches. The inside spindle size for bear- 
ing is 1 29/32 inches by I-Hj. Timken roller bearings 
are used. 

The rear axle is a Walker-W eiss with a rectangu- 
lar cross section IV4 inches by three inches. The axle 
dimension for strut bearings is 2 x /> inches by 2 7/16 
inches. The inside spindle dimensions for bearings is 
2 5/32 inches by 2jX inches, and the outside dimen- 
sions 1 9/16 inches by 1 11/16 inches. The length of 
the axle overall is 68 inches. Bower bearings are used. 
Steering Gear and Brakes. 
The steering gear is a Lavigne construction of the 
worm and double sliding block type. The wheel is 18 
inches in diameter. The service brakes are 10-inch 
external contracting on the jackshaft, and the emer- 
gency brakes are 14-inch internal expanding on rear 
wheel drums. 

The wheels are 35 inches diameter with 14 spokes 
front and rear. The tires of the front wheel are 3^ 
inches and of the rear wheels five inches. For dual 
rear wheel tires an extra charge of $50 is made. The 
tires are Firestone solid band. 




The Krpubllc Model F Body Initialled on the .WOO- Pound < hnxxU, Thin Bela«- a Standard 

Type Kqulpmeat. 
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The chassis are made in two lengths, one having a 
length of 120 inches back of the driver's seat, and the 
other 100 inches. The wheelhase is 144 in'ches or 124 
inches. With all equipment the weight of the chassis 
is 3700 pounds. 

A gasoline tank of 16 gallons capacity is mounted 
under the driver's seat. The standard equipment in- 
-cludes a driver's seat and cushion, front fenders, run- 
ning boards, oil dash and tail lamps, horn, tool kit and 
tool box. 

The company has designed and can supply at rea- 
sonable rates a wide variety of bodies adapted to dif- 
ferent services. Among the types standardized are a 
stake body with cab top, which may be had with or 
without curtains: a stake body without top. a flare- 
board express body, an express body with canopy top 
with or without curtains, a stake body with exception- 
ally high stakes, and a special furniture body fitted 
with wire gratings at the side and curtains. 



WILL BUILD FOUR MODELS. 



PAY-ENTER 'BUSSES IN THE SOUTH. 



Interest in motor passenger Tiusses in its territory 
lias led the Southern Automobile Company of Bir- 
mingham. Ala., to design a special 'bus, with an en- 
trance near the driver's seat, for a single man opera- 
tion. The chassis is 2'/>-Um capacity and the body is 
22 feet overall, seven feet six inches wide at the roof, 
eight feet nine inches high and has seven inches clear- 
ance under the worm drive. 

Twenty-five passengers can be carried on a single 
deck, all of the seats being of the transverse type ex- 
cept at the rear, where provision is made for the hous- 
ing of the rear wheels, which projects into the passen- 
ger compartment. The door is of two-leaf design, and 
is operated by a crank near the driver's seat. When 
closed it conceals the step. The body is made of 
metal with ash frame. The new 'busses will be ready 
for the market in June. 



NEW PACKARD MODELS SELL RAPIDLY. 



Since the announcement. Feb. 1, of the new line of 
Packard trucks, manufactured by the Packard Motor 
Car Company, Detroit, Mich., and consisting of units 
ranging in capacity from one to six tons, more than 
$1,250,000 worth of orders have been received by the 
company. A remarkable feature is that a majority of 
the buyers had not seen anything but blue prints or 
advance catalogues, demonstrators having been placed 
in dealers' hands only recently. 



'BUS LINE FOR HAVANA. 



The Havana Auto Cab Company has been incor- 
porated under the laws of Delaware for $1,000,000. 
The real backers of the concern are not known, as at- 
torneys appear as incorporators. The company plans 
to operate omnibuses and cabs in Havana, Cuba. 



United Motor Truck Company to Manufacture Worm 
and Chain Types. 



Production has been begun by the United Motor 
Truck Company of Grand Rapids. Mich., of four truck 
models, a two-ton worm drive, three-ton chain drive, 
3 ' j-ton worm drive and five-ton chain drive. So far 
as possible all parts are standard and interchangeable 
in all lour models. 

The units are made by well known specialists. The 
motors are a Continental product, and the other com- 
ponents include Timken axles, Timken-David Brown 
worm gears. Brown- Li pe gearsets and clutches. Per- 
fection springs. Mayo radiators, Gemmer steering 
gears. Spicer universal joints, Whitney chains and 
Hayes bodies. 

The price of the two-ton chassis is $2050, of the 
three-ton $2750, of the 3 ! / 2 -toi\ $2950, and of the five- 
ton $3-KX). The two-ton truck is equipped with a Con- 
tinental 4j/8 by 5)4 -inch engine, and the other chassis 
are fitted with 4)/> by 5^-inch motors. The gearset 
and clutch are a unit with the engine and the chassis 
have three forward speed ratios and reverse, with cen- 
tre control. 

The worm axles have the overhead form of worm 
gearing. The springs are semi-elliptics of truck type. 
The front pair of the two-ton chassis is 44 inches long 
and 2yi inches wide, while the rear set is three inches 
wide and 56 inches long. The wheelbase of the two- 
ton truck is 148 inches, the front tread 56 inches, and 
the rear tread is 58 inches. The front tires are 34 by 
four inches and the rear tires 36 by four-inch dual. 
The frame extends 120 inches behind the driver's seat. 

A governor is fitted to the motor and may be ad- 
justed to speeds of 10, 12 and 15 miles per hour. On 
the chain drive types the power is transmitted to a 
jackshaft and the final drive is through W hitney side 
chains. In the worm drive models the drive and 
torque is taken by the springs, which are so designed 
that under normal load they are flat. 

The concern is a Michigan corporation with a capi- 
tal stock of $200,000. and the officers are F. T. Huls- 
wit, president of the Grand Rapids Street Railway and 
Light Company, and E. M. Elliott, secretary and 
general manager. The firm is now placing its dealer 
agencies throughout the country. 



AUTOCAR REDUCES CHASSIS PRICE. 



Growth of its business and improved manufactur- 
ing facilities enabling it to produce at a lower cost 
has resulted in another reduction in the price of the 
Autocar, built at Ardmore. Penn. The new price is 
$1650 for the chassis. This is the third reduction made 
by the company since Jan. 1, 1913. when its light truck 
sold for $2150.' 
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CHICAGO CONSIDERS MUNICIPAL BUSSES. 



GASOLINE WASTED IN HEAVY TRAFFIC. 



To remedy conditions of overcrowding on the sur- 
face and elevated lines of Chicago, a proposal has been 
made to establish a line of municipal 'busses. A re- 
port has been made by the commissioner of public- 
service favoring the project, designating 12 suitable 
routes and estimating the probable cost of the installa- 
tion. A small appropriation has been asked for addi- 
tional investigation. 

If the city decides to adopt the motor 'busses it will 
use for the purpose $3,000,000 derived from the city's 
share of the earnings of the traction company. Mon- 
tague Ferry, the commissioner, after pointing out the 
advantages derived by other large cities from the use 
of the motor 'bus, says: 

"The flexibility of motor 'bus transportation is one 
of its points of superiority over street car service. Mo- 
tor 'busses are unhampered by ordinary blockades or 
by headway schedules. Their specialty in crowded 
traffic, such as that in London, is threading their way 
through the streets and leaving street cars far in the 
rear. 

"One of the best arguments for motor 'busses is 
that they may be installed at once, while at the best 
it would be two or three years before relief could be 
given by the completion of subways." 



1547 TRUCKS IN MICHIGAN. 



The registration of motor trucks in Michigan for 
January and February reached 1547. of which 105 were 
electric and the remainder gasoline. This is practi- 
cally as many as were registered during the entire year 
of 1914. and the registration of the next 10 months 
will greatly increase the figures. In the gasoline truck 
division the General Motors has 200, the Federal 185, 
the Universal 120. the International Harvester 121, 
while there are 51 Detroit and 22 Baker electric ma- 
chines. 



MOTOR TRUCK PROVES EFFICIENT. 



The superiority of the motor truck used for repair 
work by the Worcester Consolidated Street Railway 
Company. Worcester, Mass.. over the old-time tower 
car is being demonstrated daily in actual service. Re- 
cently a break happened on the Consolidated lines, 
and the motor truck was sent from the car barn to the 
scene in 23 minutes, while it would have taken the 
tower car at least an hour to cover the same distance. 



LAVIGNE COMPANY ELECTS. 



These officers have been elected by the Lavigne 
Manufacturing Company of Detroit for the next year: 
President, P. D. Dwight ; vice president and general 
manager, N. A. H en wood ; secretary and treasurer, C. 
J. Brumme. 



An experiment to determine the relative amount of 
gasoline consumed in going a certain distance in con- 
gested traffic and the same distance on an open road 
has been made in Chicago with a Marmon passenger 
car. The result would no doubt apply equally to mo- 
tor truck operation. 

It showed that a trip of 10.2 miles through the 
congested loop district of Chicago required a gasoline 
consumption of 1.355 gallons, or at a rate of 7.75 miles 
per gallon. The car was then taken out to Grant 
boulevard, where the traffic is about the same as that 
encountered on a tour and very different results were 
shown. 

In running 10.5 miles the car used only .666 gal- 
lons, or an average of 15.75 miles to the gallon. Dur- 
ing the trip through the congested traffic 67 stops were 
necessary in compliance with the whistling of the 
traffic policemen or on account of the streets being 
blocked. During this trip the gear lever was locked 
in high and although there were seven passengers in 
the car the clutch did not slip noticeably on being 
dropped in. 



KLAXONET MAKES SALES RECORD. 



The Lovell-McConnell Manufacturing Company, 
Newark. N. J., states that since its announcement on 
March 2, orders for the new Hand Klaxonet horn 
have reached a daily average of 3,000. This un- 
precedented sale is of special significance in that it 
took place without any idea of what the signal would 
be like beyond the bare announcement that it was a 
Klaxton product, selling at $4 each. The signal at- 
tracted much attention at the Boston Automobile 
Show where it was on exhibition. The factory is 
stated to be working overtime on the new instrument 
so that deliveries may begin May 1, while the exten- 
sive advertising campaign being carried on is expected 
to bring in even a greater number of orders. 



CONVICT-MADE TRUCKS IN OHIO. 



Five motor trucks have been manufactured by the 
prisoners in the state penitentiary at Columbus. O. 
These have been delivered to various other state in- 
stitutions at a cost of $2500 each. In the main the ve- 
hicles are assembled, having Continental engines and 
parts made by other well known specialists. The 
trucks were put together in the prison under the di- 
rection of a trained engineer. 

Some parts, such as the muffler, frame, body, levers 
and upholstery, were made in the prison. It is not 
planned to produce trucks for sale to the public. 



R. P. Spencer, one of the promoters and incorpor- 
ators of the Denby Truck Company of Detroit, Mich., 
has withdrawn from connection with the concern. 



Digitized by 



Google 



186 



THE MOTOR TRUCK 



April, 1915. 



MECHANICAL QUERIES ANSWERED. 



Natural Circulation — \V. H. S., Charleston, S. C. 

If you can tlnd space In the pages of the Motor Truck, will 
you please explain how the water circulates in the system 
which is termed "natural circulation?" 

A commonly known fact is that a lighter fluid will 
always be displaced by a heavier one, and the natural 
circulation of water is in accordance with this princi- 
ple. When water is first placed in the system the tem- 
perature is even and there is no circulation. As the 
cylinders are tired heat is developed. The water in the 
cylinder jackets will absorb heat from the cylinders 
and as warm water is lighter in weight than cold wa- 
ter when heated, it will rise, displacing the cooler wa- 
ter, and entering the radiator at the top. As the ra- 
diator dissipates the heat the water will become many 
degrees cooler and it will fall until it becomes the cool- 
est in the system and eventually will reach the cylin- 
der jackets, to again be sent through the cylinders and 
the radiator. 

This is the principle of natural circulation, and the 
movement will take place over and over again, keep- 
ing the temperature of the cylinders below boiling 
point. To insure perfect cooling efficiency the water 
pipes must be arranged so as to allow a perfectly free 
circulation. As explained above, a heavier liquid will 
fall and a lighter one will rise, so the velocity of the 
circulation will depend on the temperature. This sys- 
tem of circulation, although automatic, is quite slow, 
and. of course, will require a larger volume of water 
for the same size motor than would be the case if a 
forced circulation was employed, where tiie replace- 
ment of the water is very rapid. 



motor will pick up in speed, as preignition cannot then 
take place. When the motor is cranked with the 
spark advanced, there may be back firing in the cylin- 
ders, which may do injury to the operator, or possibly 
cause broken limbs. 



Motor KnockH While Cllmldnu tirmlca — F. I.. T., I'eahoily. >ln»». 

I own a Hunt delivery truck and of late I have been troubled 
with loss of power and knocking when climbing slight grades. 
When I examine the motor I may be able to account for the 
loss of power, but can you suggest what the loud knock may 
be? 

It is the writer's opinion that you are experiencing 
a trouble that is very common with machines. I would 
advise you to inspect the cylinders for carbon deposits. 
As has been stated many times in these pages, carbon 
will become incandescent and prematurely ignite the 
charge" of gas and cause the piston to pound. This 
pounding may not be heard when on a level road, as 
the momentum of the flywheel will be sufficient to car- 
ry the piston over centre, but when the speed is de- 
creased, as when the car is climbing a grade, preigni- 
tion is exerting an explosive force to drive the piston 
down before it has reached the top of the cylinder to 
begin its working stroke. This is true when 
the machine is climbing a grade with the spark ad- 
vanced. 

When the momentum of the flywheel is so reduced 
that it cannot easily carry the piston over top centre 
when the spark is advanced, the piston will cause a 
loud metallic knock and eventually will cause damage 
to the motor. Many times when the motor knocks on 
a grade the spark may be gradually retarded, and the 



Overheat I nit With Spark Krtardcd — J. V. M., Derby. Conn. 

i.eing a constant reader of the Motor Truck, I would ask 
that you advise me through its panes as to the cause of my 
truck overheating. The compression is all right, as is the 
oiling system and water circulation. The water boils readily 
if the machine stands idle for a few minutes. 1 do not believe 
the carburetor is at fault, as 1 have tried two different makes 
with the same result. 

From your statement I would advise you to exam- 
ine the timing of the motor. If the ignition spark is 
occurring late in the cylinders you will undoubtedly 
be troubled with overheating. A late spark will over- 
heat the motor in the following manner: The charge 
is fired after the piston has started on its downward 
stroke and burns for the entire length of the working 
stroke and during the exhaust stroke, so that the cyl- 
inder is not free from combustion until another charge 
is about to be drawn in. and many times a hard knock 
will be heard. 

When the spark lever is fully retarded the combus- 
tion in the cylinder should occur a few degrees after 
the piston has passed dead centre, on its expansion 
stroke. This condition is intended to prevent back- 
firing when starting the motor. When the lever is ad- 
vanced of course the firing will take place earlier and 
ignite the gas before the piston has reached top cen- 
tre. Of course the momentum of the flywheel will 
carry the piston to top centre, at which point the ex- 
pansion of the gas will be complete, and the explosion 
will easily carry the piston down. When the gas is 
fully burned on the explosion stroke there is a free ex- 
haust and the hot gases can escape and allow the cyl- 
inder a cooling interval before it is charged with cool 
fresh gas. 

Many times overheating is caused by one or more 
cylinders firing irregularly. When the charge has 
not been consumed the gas is forced into the muffler, 
where it will be ignited by the hot exhaust of a firing 
cylinder. This is termed "back firing in the muffler" 
and causes back pressure on the working cylinders. 

I would advise you to test the timing by removing 
one of the spark plugs and opening all the petcocks 
on the cylinder head. Place a wire or piece of stick 
through the plug hole until it touches the piston head. 
Next retard the spark fully and switch on the battery 
and turn the motor over very slowly. When the pis- 
ton has reached the height of its stroke, as will be in- 
dicated by the stick, or wire, the motor should be 
turned a little more until the piston starts on its down- 
ward stroke, at which point the commutator points 
should be made to contact. This condition can be as- 
certained by grounding the spark plug to the cylinder. 
This is the lowest point at which the motor should fire. 
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SERVICE FOR PIERCE-ARROW TRUCK OWNERS. 

Foss-Hughes Company, Philadelphia Distributor, Maintains Large Special Equipment to Turn 
Out Work Quickly and Do It with Factory Efficiency and Finish. 



IN THIi business »>t marketing motor trucks there is 
no problem of more interest and importance to 
the dealer, the manufacturer and the buyer than the 
establishment of a standard of "service" which shall 
be generally accepted as just and sufficient by all di- 
rectly concerned, as well as by those who may be in- 
terested in power vehicle transportation. 

There has in the past been so much variance in the 
meaning of the terms "service" that a buyer may have 
been doubtful as to just what he might expect after 
the purchase of a truck, and the dealer and maker on 
the other hand have been equally uncertain as to what 
they ought to include in the term as applied to their 
own transactions. 

Whatever the standard is to be it must be such as 
will accom- 
pli -h two re- 
sults : It must 
enable the 
buyer to oper- 
ate his truck 
at a profit to 
himself and at 
a reasonable 
ex ]> ense for 
up-keep a n d 
repairs, and it 
must not be 
so expensive 
to the dealer 
and manufac- 
turer that it 
eats up the 
p r o fi t to 
w h i c h they 
are justly en- 
titled for the sale of a truck. 

In the past, owing to absence of definite standards, 
service as given by the distributors has erred in both 
directions — sometimes leaving the buyer too much to 
his own resources, and without the guidance which 
can only be given by some one with a thorough tech- 
nical knowledge of his truck and an interest in its suc- 
cessful operation : sometimes also the buyer has re- 
ceived in replacement of parts and free repairs more 
than he could justly expect, and more than the dealer 
could afford to give if he is to remain in business. 

It was for the purpose of making clear just what 
the leading makers of trucks are doing in the way of 
service for the users of machines they build that the 
present series of articles was undertaken by the 
MOTOR TRUCK. 



The FnM-HuKkra Bulldlnar at 2Ut and Market Street*, Philadelphia. 



The Foss-Hughes Company, Pierce- Arrow distrib- 
utor in Philadelphia. Perm., where it operates a very 
large and exceptionally well equipped service plant, is 
an example of a truck selling concern that lias solved 
the service problem and has established relations with 
its patrons which are very satisfactory. 

The firm keeps the trucks of its patrons in as near 
as is possible continuous operation, wins the enthu- 
siastic loyalty of purchasers of the product it repre- 
cents, and yet secure-s a reasonable return on labor and 
material used in all repair work. 

To describe the. system in a few words, it might be 
said that the Foss-Hughes Company supplies, through 
a thoroughly trained service specialist, technical and 
mechanical knowledge of the best methods of operat- 
ing and re- 
pairing 
Pierce- Arrow 
trucks, while 
it depends 
upon the own- 
er to supply 
a 1 1 material 
and labor nec- 
e s s a r y for 
m a i ntenance 
— e x c e p t in 
the rare cases 
where mate- 
rial or work- 
manship upon 
the truck are 
shown to have 
been faulty. 

When re- 
pair work is 
necessary everything helpful has been provided to turn 
it out quickly, and to make sure that the work will be 
of the highest quality. The best obtainable labor is 
employed and the same men are kept year after year; 
a large investment has been made in special power 
driven tools, and thousands of small tools and jigs 
designed especially for Pierce-Arrow work are kept on 
hand. Much initiative has been used in working out 
shop systems, with the result that they differ in many 
particulars from those ordinarily employed. 

Men Trained to Drive Trucks. 
When a Pierce-Arrow truck is purchased and a 
driver for it selected, the Foss-Hughes Company does 
not insist that a trained mechanic be employed to drive 
it. If the owner has men in his employ who are fa- 
miliar with his dcliverv svstem whom he wishes to 
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Lifting a Motor from a Ckwuilii In the Truck Repair Department 

operate the machine, the company undertakes by a 
course of instruction by its service expert to train the 
driver to handle the truck satisfactorily in from 10 
days to two weeks. 

The service expert is selected not only with a view 
of his technical knowledge of the Pierce-Arrow truck, 
but also to secure a personality that will lead to the 
friendliest relations between the owner and the driver 
of the truck and the Foss-Hughes Company. 

After the driver's instruc- 
tion is finished and the truck 
is left in his care, he is visited 
frequently for a short period 
by the service man, who ob- 
serves the condition of the 
truck and keeps the man in- 
structed regarding necessary 
care and attention. It is a prin- 
ciple with the company to 
make every effort to have the 
truck kept in good condition 
by appealing direct to the 
driver. A complaint concern- 
ing the driver's work is never 
carried to his employer until 
every effort has been made to 
secure the correction of the 
condition by direct work with 
the man. unless serious dam- 
age is being done to the truck. 
Duties of the Service Man. 
The service man can al- 
ways be had on an emergency 
call to oversee any repair that 



may be under way in an own- 
er's garage if the work and the 
means of doing it are not 
thoroughly understood by the 
men there. Many of the larger 
users of Pierce-Arrow trucks 
in Philadelphia are installing 
shops of their own and the 
Foss-Hughes service depart- 
ment is of great assistance in 
the organization of these 
shops, in the instruction in 
Pierce-Arrow methods of the 
men employed, or in the solu- 
tion of any especially difficult 
problem that may come tip in 
the course of maintenance 
work. 

When not employed on 
emergency calls the service 
man makes regular rounds, 
visiting every truck sold by 
the company at intervals of 
from two to four weeks. On 
these occasions he inspect* the 
truck, recommends necessary repair work an<! ex- 
ecutes minor adjustments. 

Following the Service Calls. 
Owners are not encouraged to bring their trucks 
into the service station for inspection. One of the 
duties of the service man is to keep all trucks out of 
the shop unless the conditions to be dealt with re- 
quires repair work that cannot be dealt with with the 
facilities possessed by the owners. An ingenious sys- 




Thc Machine Tool Room, on the Third Floor of the Building;. 



April, 1915. 



THE MOTOR TRUCK 



189 




Stock Koom Where Nuupllea of Spare I'lrtu Arc Kepi; Ke- 
plarrmrnlpi for All Pierre- Arrow ModelH Are Available. 

tern is used to keep constantly in touch with the serv- 
ice man. who travels from one truck installation to an- 
other on a motorcycle. In the truck department of 
the Foss- Hughes company's station is kept a rack of 
cards printed on yellow board. F.ach of these cards 
bear the name of a truck owner and numbers repre- 
senting the hours from 7 a. m. to 5 p. m. When the 
service man makes a call on an owner he telephones 
the truck department and a spring clip with a blue 
enamelled top is fastened to that owner's card on the 
rack at the number indicating the hour when the serv- 
ice man arrived there. 

If there is need to call the service man at any time 
a glance at the rack will show the blue clip and indi- 
cates instantly where he is and how long he has been 
there. If an emergency call is answered a red instead 
of a blue clip is used to mark the service man's where- 
abouts. And after he has left a yellow slip is attached 
to the owner's card, to remain there until the end of 
the month. 

If the number of emergency calls for any one own- 
er is shown at the end of the month to be unreason- 
ably large, an investigation is made of his truck and of 
conditions at his garage and an effort is made to elim- 
inate the cause of them. 

System Minimizes Repairs. 

The work of this service expert is designed to cut 
down the repairs necessary on trucks, and it has re- 
sulted in a reduction of the amount of shop work done 
by the company to a surprising low ratio. Trucks fre- 
quently are brought in for their first overhaul after 
being driven from 25.000 to 35.000 miles. 

When overhauling or extended repairs are neces- 
sary the owner can be furnished either a five-ton or a 
two-ton machine to take care of his work while his 
truck is in the shop. For this service he is charged 
at a daily rate equal to the amount he was told by the 
truck department that his own truck would cost him 
when he bought it. 

If wheels, radiators or other parts are temporarily 
installed on a truck for use while repairs are made 
to regular equipment, these are charged for at rates 
determined on the average depreciation of the parts. 
For an extra wheel with a tire the charge may go to 
several udlars a day ; for a radiator it will be a few 
cents. 



W hen a truck is brought into the Foss-Hughes 
station for repairs, it is thoroughly inspected by the 
chief of the mechanical department, a list is made of 
the work upon it that is desirable, which is submitted 
to the owner for approval, and then endeavor is made 
to get the machine out of the shop quickly, with the 
job completed to the standard of the company. 

Although the great majority of service stations and 
garages in Philadelphia charge 60 cents an hour for 
the labor of a mechanic, the Foss-Hughes Company 
charges 90 cents an hour for mechanical work, and GO 
cents for a helper, and employs as few helpers as is 
possible. The average cost to the owner of all the la- 
bor employed on his machine is about 84 cents an 
hour, including both helpers and mechanics. 

The company admits that it often has complaints 
from new owners regarding this seemingly high price 
for labor, and that for a time work is occasionally 
taken elsewhere, but almost invariably it returns. It 
took much foresight and some boldness to establish 
the 90-cent rate when the prevailing standard was 60 
cents, but being accustomed to selling things on a 
quality and not a price basis, the concern took the 
step and it has worked out splendidly, for both the 
owner and the dealer. 

How Labor Is Economized. 

The fact is that the large investment of the com- 
pany in special tools, such, for instance, as portable 
grinders, or a large solder bath in which an entire ra- 
diator can be dipped at once, makes it possible to save 
a great deal of time that would otherwise be neces- 
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Innpertor'a Report, Printed In Duplicate In Different Colors— 
Slie, 9 M: by 12 Inches. 

sary were the equipment less complete. On many jobs 
one man at 90 cents can do as much work in an hour 
as two or three at 60 without equal facilities. 

So while the hour rate looks large on the owner's 
bill, the total expense of an overhaul is frequently less 
than similar work would cost in other shops. And, of 
course, this work is of high quality. Often owners 
who have taken their work to other shops return upon 
learning the economy of Foss-Hughes methods, and 
from their experiences the Foss-Hughes Company has 
compiled a table of average charges for certain specific 
jobs in its own shops and those of other service sta- 
tions where the 60-cent rate prevails, and it uses this 
table effectively to arrest complaints on its 90-cent 
rate for labor. 

All work done on a truck or passenger car in the 



Fuss-Hughes shops is analyzed and divided up on the 
cost sheet — illustrated in this article — into 10 divisions 
shown on the sheet in columns headed A, B, C. D, E, 
F, Q, X, Z, G. A refers to work and material used 
on the motor, B on the transmission, C the rear axle, 
D the steering column, E the electric system, F the 
fenders and radiator. Q the general overhauling, X the 
finishing and testing, Z the painting and (j the out- 
side work and accessories. 

On the time card, which is illustrated, the work- 
man "punches in" on a clock the hour at which he be- 
gins a job and the hour at which he finishes it. This, 
of course, supplies both a check on the workman and 
evidence for the customer of work done. The items on 
the workman's time card are entered with date, in the 
column on the cost sheet, which is devoted to motor, 
or transmission, or rear axle as the case may be. This 
supplies a record from which it is possible to deter- 
mine at any later time just who in the shop executed 
any work on the truck that may be found to be de- 
fective. 

The lower half of the cost sheet is divided for the 
same departments and is given over to the material 
used on the job. This part of the cost sheet is made 
up from the requisitions. These requisitions are 
made out by the foreman in duplicate, sent to the re- 
pair clerk for "O. K.," and then taken to the stock de- 
partment. For each of the 10 departments already 
mentioned there is a different colored requisition, so 
only a glance at the paper shows to what use any ma- 
terial mentioned is put. The cost sheet is made out in 
triplicate, one copy going to the truck owner, another 
to the accounting department for billing purposes and 
a third is kept on file. 
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About a year ago Mr. Hughes discovered that with 
this cost system it was costing the company about 2y> 
cents for clerical work and material every time a 
charge was entered against a customer. In the case of 
verv small parts like cotter pins, or keys or nuts and 
bolt-, billed to the customer at from one cent to five 
or six cents, this was highly unprofitable. 

So boxes of these small parts were placed in the 
shops where the workmen can use as many as are 
needed without issuing requisitions. To cover the 
cost of these small parts an arbitrary charge of five 
per cent, is added to the total cost of material on 
cverv job. This has been found in practise to recom- 
pense the company fully 
for the small parts and 
to result in a close ap- 
proximation of the 
charges made when they 
were entered on the bill. 
When the reasons for 
the charge are explained 
to customers they sel- 
dom object. 

A similar arbitrary 
charge of five per cent, 
is added also to the bill 
for labor. Owing to the 
cost of operating its 
large special tool equip- 
ment, such as its system 
of compressed air all 
over th»» building, porta- 
ble griuaers, hot rivet- 



ing machines, aligning bars to true crankshafts, 
double-end reamers, etc., the company was not really 
making satisfactory margin on labor charged at 90 
cents an hour. 

Therefore, the extra charge of five per cent, for 
labor was adopted to cover the following items: De- 
preciation on $8000 worth of special machinery at 15 
per cent., $1205 a year; replacement of small tools, 
$1200 a year; electricity for power, $000 a year; gas, 
$420; oxygen. $120: coal for forge, $18. These items, 
spread over the labor bills of the company for a year, 
amount to approximately five per cent. When the 
basis of the charge is explained the company's cus- 
tomers realize that it is reasonable and that with it the 
company can keep its equipment in perfect shape, to 
their own advantage when they need service. 

How the Plant Is Operated. 

The plant of the Foss-Hughes Company is a hand- 
some building at 21st and Market streets. Philadel- 
phia. Formerly the station was located in North 
Broad street, but when expansion became imperative 
the company took a step which has since been followed 
by a number of large Philadelphia distributors, and 
moved toward the Schuylkill river. 

The present plant is as large as a fair sized factory. 
It occupies a total of 56,000 square feet of floor space, 
or about an acre and a quarter. This is divided as fol- 
lows : 3600 feet for the sale of new cars ; 8729 feet for 
the garage. 2400 feet for the truck repair shop, 2000 
feet for second-hand car sales, 3182 feet for the of- 
fices and stock rooms, 8200 feet for the storage rooms, 
13.380 feet for the shop proper, 11.190 feet for the paint 
shop and 2190 feet for the upholstery shop. 

The sales rooms and the desks of the passenger car 
salesmen are on the first floor. This room is taste- 
fully and neatly decorated and furnished, and with 
the uniformed man at the door it affords the atmos- 
phere that is traditional in places where $5000 cars are 
sold. It has not the display of marble and mahogany 
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ed in connection with 
the discussion of the 
cost sheet, have several 
advantages. The first 
and most important is 
that they develop spe- 
cialists in the various 
process of truck repair. 
That is. one group of 
men works constantly 
on transmission gear- 
sets, others on motors, 
rear axles, etc. The 
workmen naturally be- 
come very proficient. 

Each department has 
its own head, under the 
general superintendent, 
and supervision of the 
work is very close. The 
division of the work also 



that was once regarded as being essential for impress- 
ing the purchasers of high priced cars, but it gives the 
visitor an impression that here the relation of over- 
head expense to the profitable management of a motor 
car business has been well studied. 

The space about the room is given over to the 
display of Peirce-Arrow cars, which are visible also 
from the street through the plate glass which, with a 
few pillars, forms the sides of the building. 

The Mechanical Departments. 

Just behind the sales rooms is an elevator by which 
passenger cars or trucks bound for the painting or 
other upstairs departments can be lifted. Entrance 
to this elevator may be had from either the street or 
the garage. The garage, with the truck shops, occu- 
pies most of the remaining 
space on the first floor. 

The shop is at the back 
of the garage and affords 
working space for four or 
five trucks at a time. Here 
when repairs are necessary 
the truck is run and such 
disassembling as may be 
necessary takes place. The 
motors are lifted from the 
chassis by a portable crane, 
such as is shown in one of 
the illustrations of this ar- 
ticle. 

Such parts as need at- 
tention are then taken up- 
stairs to the main shops, 
where a special depart- 
ment is operated for each 
important unit. These de- 
partments, which have 
been previously enumerat- 



makes the placing of responsibility much surer than in 
a shop where everybody works on everything. In fact, 
with the aid of the repair cost sheet the Foss-Hughes 
Company can determine months after a job has yone 
out just who was responsible for certain work upon it. 

On the second floor are the offices of the company. 
Here again the equipment is in every way consistent 
with the dignity that any business need maintain and 
still keep away from any appearance of extravagance. 
In the corner of the floor, which is directly over the 
passenger car sales room below, the used cars market- 
ed by the company are displayed, and the offices of the 
used car salesmen are maintained. 

At the rear of this room is another office set off by 
partitions where the truck department has its head- 
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quarters. The head of the department, who is respon- 
sible fur both sales and service, has ample provision 
for his salesmen and such clerks and stenographers 
as are required to carry on the work of the depart- 
ment. 

The main shops are on the third floor and the paint- 
ing and upholstery is done on the fourth. Outside of 
the passenger car salesroom, which occupies the choic- 
est section, the street level floor is given up to sales 
rooms of other makes of cars. All the rest of the build- 
ing is taken up by the requirements of the Foss- 
Tiughes business. 

lust behind the building are the main line tracks of 
the Pennsylvania railroad entering Philadelphia. Over 
these every day 60.000 people are said to pass and the 
Foss-Hughes Company has taken advantage of this 
potential publicity to the fullest extent by the use of 
electrical and other signs. 



ELECTRIC TAXI TRIED IN NEW YORK. 



The New York Central Railway and (irand Central 
Terminal interests have been trying to develop a suc- 
cessful electric taxicab and one has been under test 
for some time which is said to fill the requirements set 
for such a vehicle. 

Service tests have been made in which various elec- 
trics have been operated along side the gasoline cabs 
of the Westcott Express Company and the results are 
said to have been very favorable. It has been found 
that a large part of the public prefers to ride in the 
electric. 

One of the cabs tested is a landaulet, built by the 
Rauch & Lang Carriage Company of Cleveland. O. It 
is fitted with a special body with provision for carry- 
ing luggage and the interior is attractively equipped. 
It was operated for three months last summer and put 
in service again in December for a test under winter 
conditions. While in the service it has been driven 
an average of 70 miles per day. 

Different batteries were used in the car and it was 
run part of the time on cushion and part of the time 
on pneumatic tires. 



JOINS CHASE TRUCK COMPANY. 



H. D. Andress, who has been employed as a trans- 
portation expert by the Pennsylvania Railroad Com- 
pany, has been appointed a division manager by the 
Chase Motor Truck Company of Syracuse, N. Y. His 
territory includes Ohio, Indiana. Kentucky and part 
of West Virginia. 



MASSACHUSETTS MOTOR LEGISLATION. 



Bills of interest to motorists generally were dis- 
cussed in hearings before the committee on roads and 
bridges in the State House, Boston, Mass. They were 
mostly in the nature of amendments intended to per- 
fect the statutes effecting motor vehicles, including 
motor bicycles, police and fire patrols. The most im- 
portant was the bill to extend the control of the high- 
way commission, of which Col. William D. Sohier is 
chairman, over persons who, under the law, if accom- 
panied by a licensed chauffeur, can operate without a 
license. Col. Sohier explained that the commission 
has power to prevent non-residents from operating if 
it thinks them unfitted ; but it can only blacklist others 
who have no Massachusetts license and the blacklist 
is not effective until an application for a license is re- 
ceived. 

Another reform proposed tends toward lowering 
the cost of chauffeurs' licenses. To meet a supreme 
court decision. Col. Sohier said, it is necessary that a 
man operating his own car for hire shall have a chauf- 
feur's license. The commission will give a chauffeur's 
license to an experienced operator of this kind with- 
out extra cost. The change was favored by the Mas- 
sachusetts State Automobile Association, the Auto- 
mobile Legal Association and other motoring organ- 
izations. 

All the bills recommended by the highway commis- 
sion were later reported favorably and filed in the 
House. They included recommendations to classify 
motorcycles as motor vehicles, and to require the reg- 
istration of operators of ambulances. 



OGDEN, U., TO MOTORIZE FIRE SERVICE. 



Thrte motors have already been purchased by the 
city of Ogden, Utah, for its fire department, and the 
complete motorization of the service is expected to be 
accomplished in three years. The first purchases will 
be a combination hose and chemical and a tractor to 
draw a hook-a'nd-ladder truck. 



NEW KOEHLER AGENCIES. 



The following truck agencies have been made for 
the H. J. Koehler S. G. Company, Newark, N. J. : 
George R. Beeson, Connorsville. Ind. : Ford Auto 
Company. Wilmington. N. C. ; D. H. Gaskins. New 
Bern. N. C, and the John Christensen it Co., Gal- 
veston, Tex. 



MASSACHUSETTS TRUCKS INCREASE. 



The Four-Wheel Drive Automobile Company of 
Clintonville, Wis., is looking for a site on which to 
build another automobile plant. Large orders of gov- 
ernment trucks are given as the reason for the expan- 
sion at this time. 



The first three months' registration in Massachu- 
setts shows an increase of the number of motor trucks 
of from 5200 last year to 7800 in 1915. The total reg- 
istration for 1914 was 8236. but the indications are 
that this figure will be greatly exceeded. 
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PRACTICAL MOTOR TRUCK MECHANICS. 



A MISTAKE quite frequently made by owners who 
do their own repairing, is the replacement of a 
connecting rod without using enough shims. A great 
deal of scraping is necessary to perfectly fit a new 
bearing, and not infrequently a bearing is passed at in- 




FlK. 1 — A Connecting Hod Without Shim*, a Bent-Ins Rightly 
Shimmed, and the Mnnncr of Removing Shim* with a Pocket- 
knife. 

spection if it bears for the greater part of its length. If 
there are high places on the bearing the crankshaft 
will soon wear them off and, of course, leave the rod 
loose. If the bearing is not adjusted damage to the 
motor may result. 

If the rod has been properly shimmed it may be 
tightened by reducing the number of shims. When no 
shims or an inadequate number have been used, the 
only remedy left is t<> file the lips of the bearing. Nine 
times out of 10 this will necessitate removing the rod 
from the cylinder, which will require quite a little 
time. It is a great deal the better policy to file the 
lips of the bearing before installing the rod and close 
the space by the use of shims. When the rod com- 
mences to wear the play may be taken up by loosening 
the bolts and removing a few thin shims. This can 
best be done with an ordinary pen knife. A new con- 
necting rod should never be installed under any cir- 
cumstances unless at least 10 shims are used to make 
it fit. 

At Fig. 1 is shown several examples of fitting and 
adjusting connecting rods, one of these being without 
and another with shims, as well as a -suggestion for 
removing a shim with the blade of a pocket knife when 
adjusting a bearing. 



EXTRICATING A STALLED TRUCK. 



Quite as numerous as the causes for the loss of 
traction and the stalling of trucks are the means re- 
sorted to by clever drivers for extricating their ma- 
chines. When an unloaded truck goes into a ditch, a 
mud hole, or becomes sunken in sand, the situation is 
no joke, but when a vehicle is loaded and the freight 
must be removed before the machine can be moved 
the driver cannot be blamed for endeavoring to mini- 
mize his own labor so far as is possible. Frequently 
blocking has been found necessary, or jacking and fill- 
ing the hole or the ditch beneath the wheel, or brush 
may be cut and worked under the tire. 

Many times traction may be regained by placing 



a piece of burlap or a board under the wheel and start- 
ing the engine slowly. If the wheel has sunk into deep 
mud or is on a very icy surface, these means may not 
be practical, as there will be no firm foundation and 
the burlap or board will be carried backward by the 
revolving wheel. 

The following method, which is illustrated in Fig. 
2, will be found positive under all conditions and will 
never fail to extricate the truck. Take a good size 
rope or chain, which are generally carried on a truck, 
and fasten one end of it to any convenient post or tree. 
If no tree or post is available a stake may be driven 
solidly into the ground. After making one end secure, 
the other end should be passed under the wheel and 
then over the top and under the bottom for the second 
time, following the channel between the dual tire. Af- 
ter having formed the loop around the wheel the free 
end should be held tightly by one man. When the 
engine is started slowly the wheel will wind the rope 
or chain as if it were a drum and pull the machine 
ahead. The lead of the rope ought to be placed at such 
an angle that the truck will move toward a surface 
where traction can be obtained. The use of a jack 
may be necessary to get the rope or chain under the 
wheel. Incidentally a section of wire cable, about 100 
feet long, with a hook spliced into each end, is a very 
desirable equipment for any truck, especially if the 
trips are of considerable length. 



CARE OF TRUCK CHAINS. 



If the chains of a truck are given the right kind 
of care they will no doubt afford satisfactory service 
to the owner. Chains should not be allowed to run 
too slack, neither should the radius of one rear wheel 
be greater than the other, as the sharp edges of the 
sprocket will cut the rolls. Kach morning the chains 
should be well lubricated and once a week they should 
be removed and allowed to remain in kerosene for a 
few hours at least. This will remove all the dirt and 
grit and leave the rolls so that they may move freely. 
If a roll should break do not allow the link to remain 
in that condition, as it will weaken that section of the 
chain and cause other rolls to break. Occasionally the 




Flic. 2 — UranlnK a Truck from a Mud Hole by the I ne of a Rope 
Wound Around the Wheel That Huh Loot Traction. 
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sprockets should be examined to see if there are any 
sharp edges. If any are found they should be removed 
by filing slowly with a coarse file. Sprockets are gen- 



CLEANING PLATINUM POINTS. 




Kin. 3 — Vent Cut In (innollne Tank Filler Cap to Keleaiie Prm- 
■rare, and Primer Made from a Tire Tube Dimt Cap. 

erally hardened, but by applying the file very slowly 
and firmly the edges can be removed. 

GASOLINE TANK PRESSURE RELEASE. 



In many trucks, which have been converted from 
pleasure cars, the gasoline is fed to the carburetor by 
pressure. On many older machines the gasoline tank 
must have considerable pressure to insure a certain 
flow of the fuel. Quite frequently no provision is 
made for reducing this pressure when the tank is to be 
refilled, and if care is not taken when removing the 
cover it will be thrown so violently as to injure the 
operator, or it will at least require time in finding it. 
A simple insurance against any such happening is to 
drill a small hole in the threads of the cap, as shown 
in Fig. 3 A. AYhen this cap is in position it will be 
absolutely air tight, but when it is to be removed the 
air will escape through the hole before the cap be- 
comes detached from the tank. 



HANDY MOTOR PRIMER. 



A handy motor primer can be made from a tire 
valve dust cap. A small hole should be drilled at the 
end of the cap so that the gasoline can be fed to the 
priming cock on the cylinder. By placing the finger 
over tlie opening of the cap it can be handled any- 
where, as the gasoline cannot escape. The drilled 
hole will not impair the use of the cap on a valve, and 
can be used as such when not required as a primer. 
Fig. ^ R illustrates the primer when priming an en- 
gine. 



The efficiency of the spark coil of the vibrating 
type depends largely upon the condition of the plati- 
num points of the adjusting screw and trembler blade. 
If these become burned or pitted, more current will 
be required to overcome the resistance, and often 
their condition is such that the operation of the motor 
is considerably affected. Some points pit more easily 
than others, which may be due to poor adjustment or 
impure metal. The usual manner of cleaning the con- 
tacts is to remove the screw and blade and with a fine 
file smooth the surface so as to eliminate the pit holes 
and make the metal true and even. 

Fig. 4 A illustrates a simple method of cleaning the 
points without changing the adjustment, which is nec- 
essary when the blade and screw are removed. A strip 
of fine emery cloth is placed between the contact 
points and the trembler blade raised until a slight 
pressure is brought to bear against the emery surface, 
which is then moved back and forth, taking care to 
keep it perfectly horizontal. After cleaning the ad- 
justing screw the paper is reversed and the operation 
repeated. This will smooth the points and they will 
be left perfectly true. Contacts that are filed true may 
be aligned in this manner, which is applicable to simi- 
lar parts, such as the contacts of a magneto, or the an- 
vils and hammers of the make and break ignition. 



RADIATOR CAP SAFETY DEVICE. 



Radiator caps sometimes work loose, due to their 
not being screwed on tightly when replacing them. As 
the caps are invariably lost on the road they are sel- 
dom if ever recovered, in which event the filler can 
be closed by tying a piece of chamois over it. A cap 
fastener which can be quickly and easily made is illus- 
trated in Fig. 4 B. It consists of a section of chain 
soldered to the cap at one end and attached to a bar 
longer than the diameter of the radiator filler at the 
other end. 

The length of the bar should be slightly less than 
the inside width of the radiator, so that the car can 
turn when the cap is screwed on or off. Fig. 4 C illus- 
trates a cap which has worked loose, but is prevented 
from becoming lost by the chain attachment. 
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THE PROBLEM OF THE "JITNEY. 



The fact that practically all the vehicles used for 
"jitney" service are pleasure cars, generally light, de- 
signed for small loads and for speed, and not intended 
for economy of fuel, lubricant, tires or maintenance, 
means that while these may serve for a time for the 
work, they must eventually be replaced by machines 
that are constructed with special reference to the uses 
to be made of them. Operating economy must be the 
one object sought in the design that will be practical 
in "jitney" work, and this must be regarded from all 
angles. The machine must have sufficient carrying 
capacity and protection to recommend it. Appear- 
ance is secondary, although this should not be sacri- 
ficed. No individual can engage in this development 
from prevailing types, for this is an undertaking for 
the engineer and then for the manufacturer. The peo- 
ple demand the "jitney" service, but those operating 
vehicles, either individuals or corporations, must have 
equipment that will be profitable, and this can only 
come from the industry. 



HIGHWAYS FOR MOTOR VEHICLE TRAFFIC. 



No one questions the necessity of the motor vehi- 
cle. The numbers in use are increasing each year. 
The highway that would endure under slow moving 
and limited traffic will wear proportionately as traf- 
fic increases in volume and speed. The public pays 
the taxes and seemingly does not understand that a 
road or street must be maintained at expense in ratio 



to the use made of it. A political expedient has been 
to tax motor vehicle and exempt horse drawn convey- 
ances. The highway that will longest endure under 
animal vehicles will wear more quickly under motor 
cars and trucks, and that which will afford the great- 
est service with automobile transports will soon yield 
to animal traffic. 

Obviously, two classifications of roads would meet 
this condition, but to construct these is impossible be- 
cause of expense. The alternative is the roadway that 
will not greatly wear under any type of vehicle, and 
this means a surface that will be smooth, hard and en- 
during. Engineers are not agreed to any particular 
construction. Experiment requires time and costs 
money. Each year more work is necessary to keep 
the highways in passable condition, and with the in- 
creasing construction cost the demands for money are 
very large. Money must be spent on the highways, 
but practically all expenditures are for work that will 
not endure. Evidently one of the greatest public 
problems is to build enduring roads — not to devise 
means of taxation to continue to construct highways 
that will always be expensive to maintain and costly 
for those who operate vehicles on them. 



POSSIBILITIES OF FUEL ECONOMY. 



European motor vehicle engineers have given 
much attention to the economy of fuel, a very natural 
purpose when one understands that the cost of gaso- 
line is from four to 10 times the prices that obtain in 
America, and while they have sought to improve car- 
buretion. they have also used smaller engines and very 
frequently a four ratio transmission gearset. Within 
a very short time attention has been directed to the 
production of benzol in this country as a by-product 
of coke manufacture, and large claims are made for the 
possibilities with this hydrocarbon, but there is little 
probability that this will be a factor of importance be- 
cause of the small quantity that can be produced. 
Kerosene and distillate are practical fuels, but better 
or different carburetors are necessary to afford the 
same convenience that obtains with gasoline. What 
is really needed is careful development of means of 
burning these fuels. This accomplished, there will be 
no cause for apprehension of excessive cost, for both 
kerosene and other oils now available will be sufficient 
for all needs for a long period of time. 



MOTOR TRUCK CONVENTION. 



The convention of motor truck manufacturers to 
be held at Detroit early in May ought to be productive 
of extremely beneficial results. It will be open to all 
builders of machines and the purpose is to consider 
subjects that are of material interest, which involve 
manufacturing, selling and service, and the desire of 
the promoters is to determine policies which will be 
recommended for adoption, and which will be equit- 
able to the industry and those who use motor vehicles. 
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ELECTRIC VEHICLE PRACTISE 

Instruments for Measuring the Pressure and Quantity of Current — Principles of Design and 
Construction of Voltmeters and Ammeters for Switchboards, Vehicles and 
Portable Service and Suggestions for Their Use. 

By William W. Scott. 




Armturr of Waitner 
Dynamometer Move- 



ELKCTRICAL units of measurement are universal- 
ly used, and these are known as the C. (.i. S. 
(centimeter, gramme, second) or "absolute" system 
of physical measurements. The practical units used 
in electrical calculations are: 

Ampere, the unit of current 
strength, or rate of flow. 

Volt, the unit of electromotive 
force, electrical pressure, or dif- 
ference of potential. 

Ohm. the unit of resistance. 
Coulomb (or ampere-second), 
the unit of quantity. 

Ampere-hour, the equivalent 
of 3600 coulombs. 
Watt (ampere volt or volt-ampere), the unit of 
power. 

Joule (volt-coulomb), the unit of energy or work. 
Farad, the unit of capacity. 
Henry, the unit of inductance. 

These are used in electrical engineering, but for 
the purposes of electric vehicle operation, the volt and 
the ampere are essentials, which may be defined in con- 
nection with the ohm as follows: < )hm, the resistance 
of a conductor through which a current of one ampere 
will pass when the electromotive force is one volt. 
Ampere, the quantity of current which will flow 
through a resistance of one ohm when the electromo- 
tive force is one volt. Volt, the electromotive force re- 
quired to cause a current of one ampere to flow 
through a resistance of one ohm. 

Current flow in a circuit is usually stated in am- 
peres, which means coulombs a second, so that 10 am- 
peres, for instance, means 
10 coulombs a second, or a 
statement of the quantity 
of current that will pass in 
a second, but ampere hours 
will mean the number of 
amperes that will flow con- 
tinuously for an hour. The 
ampere meter will indicate 
the quantity of current 
that is passing through a 
circuit at any given time 
within the range of the in- 
strument for the period that the current is flowing. 
The ampere meter is known as the ammeter. 

The voltage of a current is the pressure that causes 




Permaaent Mag-art or D'Ar 
aaavlUe Movement of W«« 
■fr ImlrnmcDt. 



it to flow in a circuit. That means that the voltage 
corresponds to the amperage as does pressure upon 
the flowage of water. The amperage may be constant, 
but the voltage may be very much varied, or the volt- 
age may be constant and the amperage may be varied, 
these being dependent upon the resistance, which reg- 
ulates the current. When a pressure of one volt will 
force an ampere of current through a wire, for in- 
stance, the resistance is one ohm, and if one volt will 
only force a half ampere through the wire, the resist- 
ance is two ohms, and to force one ampere through 
two ohms resistance the voltage must be increased to 
two. This simply explains the relations of voltage, 
amperage and resistance to each other. 

The electric current should be considered as flow- 
ing from a higher to a lower level, the higher level be- 
ing indicated by the plus mark +. and the lower level 
by the minus mark — , these indicating the direction 
of the flow, although sometimes for better definition 
arrows are used. The current always flows from the 
plus mark to the minus mark, 
which, of course, greatly varies 
quantity and pressure. In indica- 
tions of battery circuits the positive 
terminal is represented by a long, 
light line, and the negative terminal 
by a short, heavy line, and the posi- 
tive and negative plates of a single 
cell are similarly represented by alternate long, light 
and short, heavy lines. 

The measurement of a current of electricity flow- 
ing in a circuit is by an instrument that must measure 
in amperes, and such an instrument is known as an 
ammeter, a contraction of the term ampere meter. The 
instrument must be of a type that will measure all the 
current flowing in the circuit. The ammeter must 
naturally be of low resistance so that it will not ma- 
terially influence the current. The ammeter is so con- 
nected that the current enters it at the terminal 
marked with a plus and leaves it at the terminal 
marked with minus. One must note that all the cur- 
rent passes through the ammeter. 

The measurement of the pressure of a current of 
electricity in a circuit is by an instrument that must 
measure in volts, and such an instrument is known as 
a volt meter, but no current flows through it. It is 
tapped into the circuit so that it will indicate the pres- 
sure within the range of the instrument, but it does 
not become a part of the circuit, nor does it receive the 




Wattarr Ammeter 
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Wavner Voltmeter, 
Horizontal Type. 



current that is flowing through the circuit. 

At this point statement may be made that resist- 
ance regulates the flow of the current, or amperage, 
and with the pressure in volts known one can practi- 
cally compute the resistance that 
will allow a given quantity of cur- 
rent to flow. To illustrate, with a 
pressure of 10 volts and a resistance 
of one ohm a current of 10 amperes 
will flow, but to reduce the current 
to five amperes the resistance must be increased to two 
ohms. In other words, 10 volts will force just five 
amperes through two ohms resistance, and one may 
note that the resistance of two ohms equals the pres- 
sure of 10 volts divided by the current of five amperes. 

The voltmeter and ammeter are really measures of 
resistance, for the resistance through which a given 
pressure will force a given current equals the quotient 
of the pressure divided by the current. The resistance 
must be known to obtain and regulate the necessary 
current to charge a battery. Current is measured by 
inserting a low resistance ammeter into the line carry- 
ing the current. Voltage is measured by tapping a 
high resistance voltmeter across two points in a line 
carrying a current, and the resistance is measured by 
dividing the voltmeter reading by the ammeter read- 
ing according to Ohm's law. 

Voltmeters and ammeters are really small motors, 
the only difference being that in those designed for di- 
rect current use the poles are permanent magnets and 
the armatures do not rotate, but turn against springs. 
These armatures are used to move the pointers that 
indicate the values of the current on the scales, the 
current moving the armatures against the spring ten- 
sion, and when the current is cut off the pointers re- 
turn to a central location that is indicated as zero. 
The instruments used for alternating current meas- 
urement have what is known as the dynamometer 
movement, which differs from the permanent magnet 
type principally in the fact that the field is produced 
by two additional coils in place of the permanent mag- 
net, and by reason of this a reversal of current effects 
a reversal of polarity of both members and permits 
the same indication. All instruments used in connec- 
tion with vehicle battery charging are constructed for 
direct current indication. 

The permanent mag- 
net type of ammeter or 
voltmeter used for direct 
current measurement is 
known as the D'Arson- 
ville. from the principle 
of the construction, and 
it differs from the instru- 
ments constructed to the 
dynamometer or to the 
magnetic vance principle in that it will indicate polar- 
ity, which the dynameter movement instrument will 
not indicate, and in it the iron lag, a characteristic of 




Combination Volt and Amme- 
ter for Switchboard or Ve- 
hicle I xe. 



the iron vane type, is absent. The D'Arsonville type is 
most generally used for motor vehicles. 

In general construction the voltmeter or ammeter 
includes a small solenoid that is designed to oscillate, 
the core of which is mounted on jewelled bearings, ar- 
ranged as is the armature of a dynamo between the 
poles of a permanent horseshoe magnet, with a pointer 
or hand pivoted at the bearing by which the variations 
of the electrical current, either quantity or pressure, 
is indicated on a scale. The control of the pointer is 
by a coiled steel spring attached to the shaft, and to 
insure accuracy the scales are calibrated by operation 
of the instruments against definite standards. 

The principle of operation of a D'Arsonville move- 
ment is illustrated in an accompanying sketch, that at 
A being a detail drawing of the coil, and that at B 
showing the action of the coil when a current is sent 
through it. The coil is mounted on jewelled bearings 
between the poles of a permanent aged magnet indi- 
cated as N and S. The coil H I is held in place by the 
springs W. so that the pointer is at zero on the scale 
when no current is flowing through the coil. Should 
current be sent to the moving coil so that it is de- 
pressed along the side I and lifted along the side H, 
by reference to the top 
view, at B, one notes that 
the current would enter at 
I and leave at H. The 
clockwise circular field 
around I would strengthen 
the field of the permanent 
magnet XS above the 
wires I and weaken it be- 
low. This would deflect 
the coil I downward, and 
in a similar manner the 
counter clockwise field 
about H would strengthen 
the magnet's field below H and weaken it above, so 
that H would be lifted upward. 

The coincident influences would serve to turn the 
coil against the tension of the springs \V, and the 
turning influence of the current upon the coil would be 
in ratio to the current. The stronger the current the 
stronger the influence of the combination fields that 
would cause the coil to turn. As the pointer moves 
over the scale graduated in amperes it would indicate 
the value of current in amperes, and such an instru- 
ment would be an ammeter. As the current in any 
coil is proportional to the voltage across its terminals, 
the movement of the coil must also be proportional to 
the voltage. If the scale were graduated to read in 
volts the instrument would be a voltmeter. It would, 
of course, include much greater resistance than the 
ammeter. 

The permanent magnets used in voltmeters and 
ammeters are of a special quality of hardened steel 
that is magnetized to a point somewhat less than the 
full magnetic capacity of the metal, that has the qual- 
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ity of great permanence. The soft steel pole pieces are 
secured firmly to the feet of the magnet, the joints be- 
ing grounded and designed to be permanent. The 




Diagram of the Coll of a WmIoh Ammeter unci the Motor 
Action of a Weston Ammeter Coll. 

core of the coil is so arranged as to make uniform the 
field in which its coil oscillates, and over it are wound 
two layers of insulated wire. The first layer is short- 
circuited upon itself to dampen the movement of the 
coil by the formation of eddy currents within, which 
causes the instrument to be aperiodic, or "dead beat" 
in indications. Above this short-circuited coil and at 
right angles to its direction is wound the "active coil", 
which is a series of turns of fine copper wire. The 
current is sent to this through the springs at either 
end of the core spindle that control the movement of 
the coil. In the voltmeter the active coil is in series 
with a resistance, and in the ammeter the coil is con- 
nected across the terminals of a shunt block. The 
shunt blocks are made of special alloy metal that has 
a temperature coefficient of approximately .001 at 100 
degrees Centigrade. 

The pointers of the instruments are rods or tube of 
hardened aluminum which are formed with an eye that 
is fitted to the spindle on which the core turns and with 
a counterpoise. The instrument is usually mounted 
on a rigid brass bracket, which prevents warping, and 
in such a manner that the movement can be taken out 
without removing the pole pieces. The scales for in- 
dication vary, for that of the voltmeter measures the 
pressure between battery terminals, whether charging 
or discharging, but the current that may be measured 
by an ammeter will flow in one direction in charging 
and flow in reverse when discharging. The ammeter 
suited for a continuous flow of current in one direction 
would not indicate and would be damaged were a cur- 
rent reversed through it, although it would serve every 
purpose were the terminal connections reversed. The 
current can be conveniently reversed by a reversing 
switch. For this reason the ammeter that is to be 
used where the current reverses, as in battery charg- 
ing and discharging, is built with a scale with the 
zero at the centre, so that the indicating pointer may 
move in either direction in which the current may 
flow. 

Voltmeters and ammeters are made in combina- 
tion so that readings of the voltage and amperage may 
be made from a single instrument, and these are used 



in connection with pleasure cars, and sometimes in 
charging, although this type is not generally chosen 
for station or even garage equipment. They are occa- 
sionally used in the lighting and starting systems of 
gasoline cars. The volt ammeter is another type of in- 
strument in which the same movement is used to indi- 
cate the voltage or the amperage, not simultaneously, 
but the one after the other. 

Volt meters and ammeters built for switchboard 
use differ with those designed for vehicle installation 
chiefly in the fact that they are larger and more heavily 
constructed, and they are protected by casings that 
are intended to protect them from magnetic influences. 
These instruments are generally permanently installed 
and are, of course, of capacities sufficient for the work 
they have to do. They are used in connection with 
charging panels, with switchboards of different sizes, 
with rectifiers, with motor generator and rotary con- 
verter sets and are so connected that they may be used 
for indicating a number of circuits, switches being 
arranged so that readings may be made of each cir- 
cuit, with reference to voltage or amperage, separately 
or simultaneously. 

Switchboard instruments are constructed in capac- 
ities to meet any requirement, and these are with in- 
dicating scales that can be read easily by the opera- 
tors. Those that are of the types used for ordinary 
conditions of charging, with currents of moderate volt- 
age — are built with self-contained resistors, but those- 
of greater capacities are used with the resistance in 
large part in a separate multiplier designed to be at- 
tached to the back of the switchboard. The accuracy 
of the instruments is insured by careful design and 
construction, by being calibrated for reasonable aver- 
age temperatures, and the shunts are designed so that 
any change in the temperature of shunts will not affect 
the readings perceptibly. 

Usually the shunts are not enclosed within the cas- 
ings, but are separate from them, and are connected in 
series with the main conductor at the rear of the 
switchboard. The connections between the ammeter 
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Diagram Knowing; the Connection of a Voltmeter and an 
Ammeter In an Klectrlc Circuit. 

and the shunt is by light, flexible conductors which 
have special terminals for connecting-'tTxem to Jjfr*\ 
shunt and the binding posts of the instruments. W ith \ 
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selective switches ammeters can be connected with 
shunts installed in different circuits, an arrangement 
that makes for economy and satisfactory service. Ob- 
vious, were an instrument necessary for each circuit, 
the expense of charging equipment would be largely 
increased. For some installations the cases are de- 
signed to be mounted flush on the board, and with 
others the mounts are brackets on the boards. Where 
ammeters are used close to conductors carrying heavy 
currents they are fitted with self-contained magnetic 
shields, which are intended to protect them against 
disturbing influences. 

The capacities of the voltmeters usually included 
in station or garage switchboard equipment are de- 
pendent upon the uses to be made of them. Where a 
garage or station is equipped to make repair and 
restoration of cells an instrument that will give very 
low readings is necessary, and for such purposes a 
scale might range from 0 to 3, for use with a single 
■cell, because very close data is necessary to satisfac- 
torily test and compare conditions during forming or 
restoration charging and discharging. Instruments 
with scales of from 0 to 15 may be used for similar 
work with small groups of cells, but for where battery 
charging is from apparatus that is intended for ve- 
hicle batteries of average proportions the scales may 
range 0-110, 0-150, 0-250 or 0-300. No instrument 
should be used with a voltage greater than that for 
which it is designed, as an overload will cause burn- 
ing and damage. 

The capacity of the 0-3 range voltmeter restricts 
its use to a single cell, and the larger instruments 
should have approximately the same degree of protec- 
tion, that is. a sufficient excess of range over the volt- 
age in which it will be used to insure against damage 
by overload. For instance, the 0-150 voltmeter will be 
ample for the 110 or 125-volt current, the 0-250 instru- 
ment for the 220-volt current, and should the current 
be supplied from a three-wire system having 230-250 
voltage across the outside wires the range should be 
0-300. This should only be used between the neutral 
and the outside wires, and not across the 250-volt po- 
tential. 

When the switchboard connections are once made 
there is no reason to make changes, and the 
same statement will apply to instruments used for mo- 
tor vehicle operation unless in the event of restora- 
tion and repair. With portable instruments used for 
testing, however, care must be taken to avoid over- 
loads or conditions that might cause damage. 

The leads by which the voltmeter is connected with 
the circuit are flexible insulated copper wires attached 
to the terminals, these usually being binding posts, and 
the free ends from these may be connected with the 
terminals of the taps in the circuit, and the connections 
should be secured to the terminals of the instruments 
so that there will be no possibility of damage through 
accidental short circuiting. Some portable instru- 
ments are built with two and three coils and are adapt- 
ed for making readings on circuits of differing capac- 



ities by connecting the coil that is designed for the cir- 
cuit with which it is to be used. With these the same 
positive terminal is used for all circuits. When this 
type of instrument is used and a voltage is unknown, 
the first reading may be by the circuit with greatest 
range, so to obtain an approximation first, and then an 
accurate finding. 

When voltage is regulated on a switchboard varia- 
ble resistance is afforded by the rheostats, in addi- 
tion to the resistance of the instrument, but when used 
for testing no variable resistance is practical and the 
only prevention of damage from overload is by test- 
ing. If the instrument is not calibrated for more than 
one reading, or is used for tracing connections or 
learning the value of a wire that is not known, the in- 
dication will show which wire is positive. If the point- 
er moves and indicates a value the connection is cor- 
rect, but if it does not move forward over the scale 
the connections should be reversed immediately. 

Voltmeters used on a circuit, or with a group of 
cells that may be charged or discharged, will indicate 
the total voltage of the group, but when a volt- 
meter is used with a vehicle battery that is discharg- 
ing the instrument will indicate the voltage of the 
couple in the circuit. 

The majority of controllers are designed to keep 
the battery cells in series practically all the time, in 
which the voltage would not be changed, but if the 
arrangement of the battery for control is in multiple, 
series-multiple or series, the voltage will be whatever 
are the relations of the groups to each other. Were a 
40-cell battery divided into four units of 10 cells each 
the normal voltage rating would be 20 volts for a unit, 
and in multiple the reading of the battery would be 20 
volts, in series multiple 40 volts, and in series 80 volts, 
if discharging. In charging the voltage might be as 
high as 100 volts, which would be an average of 2.5 
volts a cell, or even 104 volts, which would average 
2.6 volts a cell, but after charging the voltage would 
fall perceptibly shortly after discharge was begun and 
would drop to an average of about two volts a 
cell, where it would remain practically stationary for a 
considerable part of the discharge period. Were the 
minimum voltage of discharge 1.75 a cell the lowest 
total voltage for the battery would be 70 volts. The 
condition of the vehicle battery may be indicated by 
the instrument when it is moving, at which time, if the 
cells are arranged in multiple or series multiple, the 
voltage will be that which the ratio of the unit will 
bear to the rated capacity of the battery. 

The ammeters are designed for specific work and 
they should not be subjected to even trials on circuits 
where the amperage will exceed the range of the scale, 
and the best practise is to allow a reasonably safe mar- 
gin to insure against any possibility of damage. Other 
than this the only condition of their use is to utilize 
them with the shunts furnished by the manufacturers. 

The majority of pleasure cars are equipped with 
volt-ammeters, or the combination instruments that 
are sometimes known as "duplex". These have the 
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same characteristics of the single constructions, the 
voltmeter movement indicating from 0 to the maxi- 
mum necessary by the battery used in connection with 
it, and the ammeter having a "zero-centre", so that it 
will indicate in either direction, whether charging or 
discharging. The voltmeter will always indicate the 
voltage sent to the motor while the vehicle is being 
operated, but will, when charging, indicate the current 
supplied to the battery in series. The ammeter will 
indicate the amperage of the charge or discharge. 
With many vehicle instruments the maximum voltage 
that may be allowed for charging, and the minimum 
voltage that is allowable when discharging are indi- 
cated by red lines on the scales. 

The use of portable instruments is largely in con- 
nection with battery testing, and as the switchboard 
indicators will be sufficient for an entire battery or a 
group of cells, the range of these need not be large. 
They must have scales that will permit of closer read- 
ings, however, and while single instruments are de- 
signed for definite ranges, there are types that can be 
used with differing outside resistances, with two 
ranges and two self-contained resistances, with duplex 
movements, and with triplex arrangements. The du- 
plex instruments will indicate simultaneously, but the 
two and three-range indicators must be used for con- 
secutive readings. With these, what has been stated 
with reference to the large capacity instruments will 
apply. 

In vehicle operation the voltmeter indicates the 
available voltage of the battery, so that the driver may 
learn at a glance what capacity remains, and the am- 
meter shows the amperage that is being drawn from 
the battery. The voltmeter may, after climbing a 
grade or driving through sand, show a marked reduc- 
tion, but this does not indicate that the battery is ex- 
hausted. On reaching a level way the voltmeter 
pointer will rise to normal, the heavy temporary de- 
mand having thus influenced the battery. The amme- 
ter will register any excessive draft upon the battery. 
(To Be Continued.) 



REMY ELECTRIC ELECTS OFFICERS. 



The following officers were elected to control the 
Remy Electric Company, Anderson, Ind.. at the an- 
nual meeting held at Indianapolis March 1 : S. A. 
Fletcher, president: Hervey Bates, Jr.. vice president; 
H. W. Ciriffith, secretary-treasurer and general man- 
ager; J. C. Woods, assistant to the president. The 
board of directors is made up of the officers and Theo- 
dore Stempfel. 
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BIG DUPLEX TRUCK ORDER. 

Company Contracts to Deliver 375 Ma- 
chines for World-Wide Delivery. 



A contract just entered into by the Duplex-Power 
Car Company, Charlotte, Mich., that will require the 
manufacture of 375 two- and three-ton trucks of t he- 
four-wheel drive type that this firm specializes, is of 
special significance in that it ts not for delivery to any 
nation now at war, although the machines will be dis- 
tributed all over the world. 

The order is regarded as being the most important 
obtained by any concern engaged in manufacturing 
trucks, for it was based on high efficiency. Statement 
is made that 25 of these machines will be produced as 
quickly as is possible, which are to be used for demon- 
strating purposes and will be sent to London, Paris. 
Buenos Aires, Johannesburg (South Africa), Petro- 
grad (St. Petersburg), and to many other large dis- 
tributing points in England, France, Russia, South 
Africa, Australia, Japan. China and South American 
nations where the contracting company is represented. 

This contract will extend over a period of years, 
and is entirely apart from orders that have been re- 
ceived for machines that will be utilized for military 
purposes, which incidentally aggregate a considerable- 
total. The value of the contract is regarded from an- 
other commercial aspect, — the conditions that will ob- 
tain when peace has been declared. When war has 
ceased there is belief that the European nations will 
not be able to more than meet their own requirements, 
and the demand for machines in the nations where it 
is represented can be met by the Duplex companv 
promptly and with machines that are well known and 
can be relied upon for exceptional service. 



DIRECTORS APPROVE STOCK INCREASE. 



The directors of the Youngstown Sheet & Tube 
Company. Youngstown, O.. have approved a pro- 
posed increase of the capital stock from $25,000,000 to 
$30,000,000. and stockholders will be asked at a special 
meeting called for April 6. to sanction the increase. 
It is proposed to issue preferred stock, which will 
make a total for the corporation of $10,000,000 pre- 
ferred and $20,000,000 common, of the latter $18.- 
000.000 is said to be outstanding. Opposition on the 
part of the stockholders is not expected, it is declared. 



RUBBER GOODS PAYS USUAL DIVIDENDS. 



THE MOTOR TRUCK 



TROY TRAILERS FOR EUROPE. 



The Troy Wagon Company, Troy. O.. has. so 
statement is made, received an order for $500,000 
worth of Troy trailers to be used by the warring na- 
tions in Europe. 



The usual quarterly dividends of per cent, on 
preferred and 1 per cent, on common stocks were paid 
March 15 to stockholders of record March 10 by the 
Rubber Goods Manufacturing Company, New York 
City. The next annual meeting will be held Aprif 
8 at Jersey City. N. J. 
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MOTOR TRUCK CONVENTION PROBLEMS. 



EFFORTS are to be made by the members of the 
Commercial Vehicle section of the National Au- 
tomobile Chamber of Commerce, at its convention in 
Detroit, May 5 and 6, to secure common agreement on 
a number of troublesome problems that have been dis- 
turbing the truck manufacturers. 

With a view to making the results of the gathering 
as far reaching as possible, makers outside of the 
chamber have been asked to participate. Anybody in- 
terested in the motor truck is invited to make sugges- 
tions. The result of the discussions will not be bind- 
ing on those attending, but is likely to have great in- 
fluence upon the policies adopted by the leading 
makers. 

One difficult undertaking which the convention has 
set itself, is to establish, if possible, a standard of serv- 
ice to be given by the dealer and manufacturer to the 
truck owner after the truck has been sold. To this 
end Alvan Macauley, vice president and general man- 
ager of the Packard Motor Car Company, will deliver 
a paper entitled "Can Manufacturers Have a Standard 
Service Policy?" 

He will supply the meeting with a statement of the 
provisions of a service policy which the Packard com- 
pany has had in operation during the past year, and 
it is hoped that with such amendments as the meeting 
may suggest this may be adopted as the standard by all 
the manufacturers present. This statement of policy 
was printed recently in the Motor Truck in connection 
with a description of the service given by the Packard 
Motor Car Company of Boston. 

Another question of great interest, both to truck 
buyers and truck sellers, is that of selling on time pay- 
ments. This question will be handled by Windsor T. 
White of the White company in a paper entitled "Ad- 
vantages of Selling on Time Payments and How Such 
Sales Should Be Handled." He will describe the suc- 
cessful experience of the White company in selling on 
that plan. 

H. Kerr Thomas, assistant manager of the Pierce- 
Arrow Motor Car Company, will read a paper entitled 
"Can a Standard Load Rating Be Devised and Ap- 
proved by the Manufacturers?" Mr. Thomas has 
worked out a method of basing the load capacity of 
the truck on horsepower, gear ratio, wheel diameter, 
tractive effort and other factors. He has worked out 
a formula by which capacity can be figured just as the 
horsepower of a motor is determined and will offer 
this for criticism and adoption. 

At the present time there is no way to tell how 
one truck compares with another in carrying capacity 
except by a careful study of all the specifications. If 
the formula were adopted it would be possible to tell 
at once whether it had been conservatively rated or 
over-rated by its manufacturers. 

Among other important papers to be heard at the 
convention will be one by Vernon Monroe, president 



of the international Motor Company, who will talk ■ >n 
"Why Service Conditions Should Be Carefully Inves- 
tigated and Recommendations Made Before Selling a 
Customer." Mr. Monroe's company has had a long 
experience in marketing a line of trucks ranging from 
one to 10 tons, which have naturally been operated 
under almost every condition that it is possible to en- 
counter. "What Can Be Done to Improve Condi- 
tions in the Truck Business?" is the subject of a pa- 
per to be read by John R. Van Allen of the Atterbury 
Motor Car Company. 

Invitations to the convention were sent out some 
time ago and so far a large number of acceptances 
have been received. These are about equally divided 
between truck manufacturers who are members of 
the Chamber of Commerce and those who, are not. 
Everything indicates that the attendance will be a very 
complete representation of the truck business in the 
United States. 



CALIFORNIA LEGISLATION. 



Recent legislation in California provides for the 
following: License plates need not be changed each 
year, but a small disc will be attached indicating the 
year. This is expected to save $40,000 a year. All 
vehicles, whether motor or horse drawn, shall carry 
a light after dark. Speeders, after a second conviction, 
shall lose their licenses for six months. 



PROTESTING FREIGHT INCREASE. 



Manufacturers of automobiles are protesting 
through the National Automobile Chamber of Com- 
merce against the efforts of the railroads to increase 
the rating on pneumatic tires in carloads from third 
to second class. It is felt that any additional increase 
would be unfair, especially in view of the decreased 
value of tires as compared with the values when the 
third class rating was fixed. 



HOUSE ORGAN FOR APCO. 



The Auto Parts Company, Providence, R. I., 
maker of the Apco line of Ford specialties, is publish- 
ing a house organ termed the "Ford Dealer", which 
contains numerous items of peculiar interest to the 
Ford dealer and garage man. It is published on th^ 
20th of each month and will be mailed free to the trade 
upon request. 



The Thomas Brothers Aeroplane Company of 
Ithaca, N. Y., is reported to have received from one of 
the European governments involved in the war an 
order for a number of military tractors valued at 
about $100,000. 
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"JITNEY" SERVICE AS A BUSINESS PROPOSITION. 

Use of Pleasure Cars by Individuals Will Undoubtedly Lead to Organized Operation of 
Vehicles Specially Adapted for Passsenger Transportation. 



WHETHER the "jitney" 'bus service is to be a per- 
manent transportation institution is a matter 
of vital interest to everyone, the car operators them- 
selves, the travelling public, the motor vehicle manu- 
facturers, and, probably most of all, the street car 



case in the acceptance of the new transportation idea. 
The first "jitney" was licensed in that city on Feb. 8. 
Two months later to a day, there were 726 such cars 
registered and in operation. The cars in operation in 
the adjoining cities and towns of Pawtucket, Cranston 
and Central Falls brought the total for the 
four municipalities up to nearly 1000. The 
remarkable feature of this is that in the 
whole State of Rhode Island there are 
about 16.000 automobile cars, wagons and 
trucks, and thus the ratio of "jitney" own- 
ers and operators in relation to the cars 
ot the state was one in 16. These ma- 
chines were dependent on the patronage of 
a population of about 400,000. 

Operated by Corporations. 
Some cities of the Middle W est and the 
Pacific Coast have an almost equal num- 
ber of "jitney" machines. In Los An- 

An Average Machine in "Jitney" Service. Without M»n> of Protecting the g e ' s > San Francisco and Seattle there are 

large fleets of cars in operation, many of 




Paaaengera, 

operating companies. Its rapid development in all 
parts of the country, not excepting the conservative 
municipalities, would indicate that carefully organized 
and with expert administration it can become a bene- 
ficial auxiliary to the existing means of travel. 

The development of the "jitney" service has been 
extraordinarily spectacular. Perhaps in that fact can 
be found the reason why there are so many in the cit- 
ies of the country at this time. It has been stated that 
when the novelty, both for the public and the operator, 
wears off, a majority of the 
cars will disappear from ac- 
tive participation. In their 
place will come vehicles con- 
structed especially for the 
service and operated by cor- 
porations with adequate 
financial standing, just as 
similar lines exist in some 
American cities and particu- 
larly those in operation in 
London, Berlin and Paris. 

In view of the statement, 
which is considered extreme- 
ly conservative, that there 
are now about 7000 regis- 
tered owners and operators of 
"jitney" cars in the country, 
it would appear that Provi- 
dence. R. I., is an exceptional 



which are controlled by corporations recently created 
for the purpose. In Texas it is stated that some of the 
street car companies have been forced by the competi- 
tion with the "jitneys" to reduce the operating time 
schedules, and to take some of their cars out of service. 

In whether or not the five-cent motor 'bus service 
can successfully compete as a business proposition with 
the street railroad transportation lines is the crux of 
the question of the permanency of the "jitney." Trol- 
ley car corporations have been thought of by the peo- 
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Public Now Has the Service of Street Rallroada Operated on Schedule and the "Jitney" 
Cara on a Go-Aa-You-Pleaac Baals. 
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pie as predatory institutions, which have little regard 
for the public as long as they do not have to meet 
competition. Be that as it may, these street car sys- 
tems maintain service standards, and these standards 
of service, the "jitney" must equal or exceed to win the 
lasting favor of the public. To be successful the new 
service must offer the same conveniences at an equal 
or less price to the individual. They must have suf- 
ficient financial backing to meet damage suits, etc. 
They must be operated on continuous time schedules 
in all kinds of weather, and probably in particular 
cases be able to give transfers from one line of 'buses 
to another as the street cars do. In this respect, the 
fact that the "jitney" cars absolutely ceased operations 
when the recent Easter "blizzard" unexpectedly came 
was given by many as an indication that the new serv- 
ice could not compete with the trolley car systems. 
The latter maintained their operations, but only at 
heavy expense for clearing the tracks. The "jitneys" 
went home. In the winter months the motor cars 




"Jitney" Cam nt the Civic Centre of Provldenee, K. I., In Competition with 

the Trolley Lines. 

must afford the same, or better, heating and ventilat- 
ing systems, as the street cars, and must maintain 
their operating schedules. 

Some Militating Factors. 
It might be said that the street car corporations can 
handle the traffic in the winter months. They cannot 
be expected to maintain their costly organizations and 
equipment through a period of meagre receipts in the 
summer for the purpose of "filling in" when the "jit- 
ney" could not profitably operate in the few winter 
months. They would be compelled to increase their 
rates of fare to meet the deficits in their revenues, if 
they could "weather" what for them would be the dull 
system. 

There is one condition of the use of the smaller 
"jitneys," the two, three and four-passenger cars, to 
which the public in its first enthusiasm does not seem 
to object. That is overcrowding. Conditions in this 
respect are prevalent in the new service in most cases. 
The same conditions in the street car systems have al- 
ways aroused the public to bitter denunciations of the 



corporations. Casual examination of the motor vehi- 
cle service, especially during rush hours, will show 
that the passengers so fortunate as to secure seals arc 
crowded in as tight as the proverbial "sardine in a 
box." In many cases passengers will be found riding 
on the running boards, which is not only a tax upon 
the machine, but is exceedingly dangerous to the per- 
son. 

Convention to Improve Service. 

However, the operators themselves have seen these 
disadvantages and are striving to better the service. 
The National Jitney Association, Kansas City. Mo., 
has sent out invitations to the various "jitney" inter- 
ests throughout the country to assemble in a national 
convention on May 4-6. The invitation states among 
other things: "Let us take concerted action on the big 
problems that are confronting us daily. No man can 
say at this time what the near future will develop, but 
we feel sure this is a pioneering movement destined to 
revolutionize the transportation problem, and the car- 
rying of people in our cities and suburbs. 
The people flocking to us by the thou- 
sands to avail themselves of the quick, 
pleasant mode of transportation we are 
offering, is conclusive evidence of the 
above fact. We are receiving so many 
letters daily from all parts of the country 
that we are calling in this city on May 4. 
5 and 6, a national convention of jitney 
ptople for an interchange of views bear- 
ing upon vital points, such as legislation, 
insurance, safety in operation, licensing 
of drivers, style of equipment best adapt- 
ed to the different classes of service under 
different conditions, etc., and at the same 
time lay a foundation for a strong nation- 
wide organization. We feel that such a 
move will strengthen us in every way, 
give the public more confidence in the 
stability of the service, and bring to our aid the manu- 
facturers throughout the whole country with their 
valuable suggestions and advice, and in every way ad- 
vance the general movement in all sections." 

In lieu of large financial backing such as other 
transportation systems have found it expedient to 
have, many organizations have asked their members 
to contribute to funds which will be used to defray 
the expenses of damage suits that members of the or- 
ganization may be drawn into through accidents in- 
volving their particular machines. They have under- 
taken to apportion the routes of the city so as to avoid 
competition among the operators, have laid down 
schedules to which the members are requested to con- 
form, and have sought to establish terminals. These 
attempts are taken as favorable indications that the 
service will be rescued from the chaotic condition in 
which it is at the present time. 

As in every other industry, the permanency of the 
"jitney" 'bus service as a whole will be determined 
by the possibility of maintaining it upon an operating 
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Type of KncloNed Motor OmnlliuM Specially Designed for l~se In a Western City 
for Serving Heiculnr Routes. 

cost basis that will admit of successful competition 
with the street car systems. Several attempts have 
been made to compute the operating cost of "jitneys," 
but the majority of these are not acceptable because 
they are on a day basis, which is not sufficiently ac- 
curate because of variable mileage. The following 
estimates have been made from carefully kept figures 
that cover a long period of operation under variable 
conditions. 

It lias been found that a small car. which depre- 
ciates in three years, driven by one man, carrying a 
small passenger load, and not abused and is well kept, 
will average an operating cost of 7.6 cents a mile. 
Wages for the driver are not included in the estimate. 

A small car that depreciates in four years, carry- 
ing the driver and a small passenger load, and is well 
kept and not abused, will have an average mileage 
cost of 8.44 cents a mile. No provision for wages 
made for the driver. 

A car that depreciates in 
five years, carrying several 
passengers under normal con- 
ditions, well kept and not 
abused, will have an average 
mileage cost of 13.23 cents a 
mile. 

A five-ton truck, which de- 
preciates in five years, averag- 
ing a daily mileage of 41.4 and 
ton mileage of 103.5, costs, in- 
cluding driver's wages, an 
average of 31.6 cents a mile. 
This estimate is low because 
of the manufacturer's guaran- 
tee. In the second year of 
operation the cost would prob- 
ably average 35 cents, and in 
succeeding^ years about 37.5 
cents a m$\c. 

These estimates include 
every factor entering into the 



operating cost of the several types of 
motor vehicles. It will be seen that 
the cost of operating the small car that 
depreciates in four years is more than 
25 per cent, of the cost of operating a 
five-ton truck carrying a capacity load. 

These figures are taken from the 
records of a company that has a sys- 
tem of accounting that computes the 
cost to 1-1000 cent a mile, and by it ex- 
pense to be found for any desired pe- 
riod, year, month, week or day, but be- 
cause of the variability of service daily 
or weekly or monthly operation ex- 
penses will not apply. The method of 
the company is to include the items of 
cost in each day's record, there being 
constants for overhead, depreciation 
and other fixed charges and variables 
for the other factors. These are then averaged for the 
different periods, the week, the month and the year 
for the purpose of comparison, and the total cost, di- 
vided by the total mileage for the period, will show 
the average cost a mile. The figures quoted were for 
a year, and can be regarded as thoroughly dependable. 
In connection with these attention is directed to the 
fact that no profit was expected of the machines other 
than interest on the investment. 

Licenses, Bonds and 'Insurance. 
Other factors that must be taken into considera- 
tion in computing revenue and expenses are costs of 
license, which several states now propose to increase, 
and of insurance. The insurance companies are said 
not to be anxious at this time to take insurance on "jit- 
neys." and it is further stated that such machines 
would be classed under a rate higher than the ordinary 
insurance for pleasure cars. Ordinary automobile lia- 




Tke Double-Decked Omnibus Generally I Ned by the London General Omnibus Company, 
tke Largest Motor Vehicle Public Service Company of Ike World. 
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bility insurance protects the owner by injury or fa- 
tality result from accident, or damage to other peo- 
ple's property, when travelling, but the minute the 
owner charges his passengers a fare that policy does 
not continue effective. A higher rate is charged for 
automobiles which may be used for party and pleas- 
ure purposes, but not for commercial purposes; there 
is livery automobile liability insurance and there is 
also a rate for taxicabs. The livery rate, under which 
"jitneys" probably would be classed, involves a pre- 
mium of about $200 for a liability insurance of $10,000 
for personal injury. 

In addition to licenses and insurances, there is the 
matter of bonds to be considered. In the case of indi- 
viduals owning and operating "jitneys," it has been 
declared advisable to demand a bond sufficient to cover 
damage costs in accidents. Bonds could easily be ar- 
ranged for by organizations or corporations, but to 
many of the individual operators it would prove a pro- 
hibitive cost and thus eliminate them. 

Better Types of Machines. 

All of these matters are under consideration at the 
present time by the "jitney" interests, and from pres- 
ent indications it would seem that they will eventually 
be adjusted so that the five-cent motor 'bus service 
will become a permanent feature. The service, which 
is now in its formative stage of development, will 
probably develop types of cars more suitable for trans- 
portation requirements. Those 
now generally in use are small 
and light, seating usually four 
passengers besides the driver. 
Even with some of the passen- 
gers riding on the running 
boards, and providing the au- 
thorities permit such condi- 
tions to continue, the earning 
capacity in relation to operat- 
ing cost is meagre as a whole. 
Serving a small number at 
each trip, it is necessary for a 
machine to cover large mile- 
age, with the consequent ex- 
pense for fuel, lubrication, 

<;>H I'hnHxIn with n 1'nNHciiRer Body DeHlitneil for Service In Southern 
tireS, etC. Continuous Cities. 



The majority of machines 
do not afford protection from 
the elements, and, while riding 
in them may be pleasant in fair 
weather, in inclement conditions 
the public will demand conven- 
iences and shelter equal to what 
is given by the street cars. 
Examples of Public Service. 
Motor driven vehicles as 
transportation agents are not 
new factors either in this coun- 
try or abroad. The Fifth Ave- 
nue Coach Company's lines that operate through Fifth 
avenue and other thoroughfares of New York City can 
hardly be called a "jitney" service, inasmuch as the 
rate of fare is double that which is designated as a 
"jitney." It operates double-decker motor 'buses on 
schedule, taking on and discharging passengers at 
street corners at the curb. In addition, the company 
issues transfers to other routes of its lines at desig- 
nated transfer points. However, the cost of operation 
of these vehicles cannot be compared with those of the 
"jitneys" in other cities because of several reasons. 
One is that its routes are over streets on which no 
other form of public transportation, excepting taxi- 
cabs, are permitted to operate, and the surfaces of 
these routes are very level, exceptionally smooth and 
kept clear of snow, etc. For the same reasons, the 
omnibuses of London can hardly be compared. In 
London the motor fuel costs more than in this coun- 
try, which is probably more than offset by the smooth 
and level thoroughfares over which they travel, which 
maintain lower fuel expense and minimum tire cost, 
two substantial factors of operation in the majority of 
American communities. A London 'bus, an equip- 
ment generally used by the London General Omnibus 
Company, the largest motor vehicle public service cor- 
poration in the world, is shown in an accompanying; 
illustration. This 'bus is similar to those used by Fifth 
Avenue Coach Company, but differs from others. 
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SAFEGUARDING CONGESTED CITY STREETS. 



NEW YORK state is the latest to attempt legisla- 
tion tending toward making the streets and 
highways safe for pedestrians by establishing zone 
systems wherein the foot traveller can walk without 
fear of motor traffic. Such a bill, which was drafted 
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Da user and Safety Zone* at Street Internee! Ions Proposed 
for New York State Cities. 

by James L. Crawford of New York City, is now be- 
fore the state legislature, with satisfactory prospects 
of bec< iming law. 

The recent statement of the National Highways 
Protective Society that 21 persons were killed on the 
streets of New York City by motor vehicles during 
the month of March has brought added emphasis to 
the necessity of some such regulation of vehicular 
traffic and of pedestrian traffic. Those in a position 
to know state that the pedestrian is at fault in most 
accident cases. Arthur Williams, president of the 
American Museum of Safety, has declared: "It has 
been found that a very large percentage of accidents — 
as high as 85 per cent. — are the result of carelessness 
on the part of the person injured." 

In connection with the zone bill aforementioned. 
Mr. Crawford explained as follows: "Carelessness be- 
ing a mental defect, it is clear that the fundamental 
cause of from <S5 to 90 per cent, of street accidents is 
mental. If this is admitted, it is obviously necessary, in 
order to get at the root of the trouble, to adopt a 
method of regulation of street traffic, which will auto- 
matically impose a powerful and continual mental 
check on all ordinarily intelligent adults — whether 
drivers or pedestrians — in their use of the streets: a 
mental check that will compel such adults to exercise 
that constant care and vigilance which in the extreme- 
ly dangerous conditions of present day city traffic, is 
absolutely necessary to the avoidance of accidents." 

The bill not only provides for mental checks, but 
seeks to place the responsibility for accidents. A simi- 
lar recommendation was made recently by the coroner 
of Pittsburg, who asked the local police authorities to 
declare it a misdemeanor for a pedestrian to cross a 
street except at the officially recognized and properly 



marked street crosings. 

Under Mr. Crawford's plan the streets of first and 
second class cities of the state would be divided into 
safety and danger zones, and the responsibility for ac- 
cidents happening within those zones would be deter- 
mined by the location in which the accident may hap- 
pen. The author of the petition further claims that by 
placing the burden of proof of accidents, as the bill 
provides, will act as a powerful mental check upon 
both driver and pedestrian. The terms of the bill as 
originally presented are given as follows : 

Safety and danger zones. All streets within the boundaries 
of each city of first or second class, shall be divided into safety 
and danger zones. Each safety zone shall be available for the 
purpose of enabling pedestrians to cross the track of vehicular 
traffic in comparative safety, and shall comprise a section of 
the roadway at each crossing or intersection of a street. Each 
safety zone shall be a width of 20 feet from the building line 
at each Intersection of streets, and of 20 feet at right angles 
to the building line, at any other part of the street, which may 
be designated as a safety zone by the responsible road author- 
ities. The sidewalks, from building line to curb, shall be safety 
zones for pedestrians. All other parts of the street, used for 
the purpose of vehicular traffic, whether mechanically pro- 
pelled, horse drawn or otherwise, shall be danger zones for 
pedestrians. 

Presumption of law In accidents. Drivers of vehicles and 
pedestrians shall be at liberty to use the streets, including both 
safety and danger zones, subject to police regulations for the 
time being In force, but In the event of an accident occurring, 
resulting in the death or injury of any pedestrian, driver or 
passenger, or In damage to property, through collision with a 
vehicle on the street, or otherwise, the presumption of the law 
as to the responsibility for the accident will favor the pedes- 
trian, and the driver or owner of such vehicle shall be pre- 
sumed to be In fault, and to be guilty ol negligence or con- 
tributory negligence, unless the contrary Is proved. If the siccl- 
dent occurs within a safety zone; and the presumption of law 
as to the responsibility for the accident will favor the driver, 
or owner of such vehicle, and the pedestrian shall be presumed 
to be In fault, and to be guilty of negligence or contributory- 
negligence, unless the contrary Is proved. If the accident oc- 
curs within a danger zone. 

Burden of proof. Limitation of scope. Beyond placing the 
burden of proof on the driver or owner of the vehicle, or on 
the pedestrian. In accordance with the location in which such 
accident occurred, this article shall not effect the existing laws 
relating to civil or criminal prosecution, or alter in any way 
the existing road or traffic regulations. 

In laying out the danger and safety zones, as is 
shown in accompanying sketches, it would not be 
necessary to enter into much expense. The zones at 



On Long Blocks 




Pri.va.te/ Property 






Sidewalk — Qafety Zor\e 






Danger i^af^J Danger 
Zone l^orve! Zone 






SidewalK — Qa.pe.ty Zone 






Private- Propenty 







A lvoag Street Block Broken hj- Safety and Danger Zones to 
Safeguard Pedestrians. 

street intersections would be shown by the existing 
curbings, etc., while in the case of zones laid out in 
the middle of long blocks, it would be necessary to 
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provide only four posts, set at the curbs, to indicate 
the zone boundaries. 

The present liberties of driver and pedestrian are 
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The Tennla Court Traffic Plan by Wnich Detroit Has Solved 
Many of Her Traffic Problem*. 

not infringed upon. The latter may cross, move about, 
or stand still, on any part of the danger zone of the 
street ; but he does so at his own risk, and if a vehicle 
should strike him while he is in the danger zone, then 
the law would presume that he is primarily at fault, 
and the burden of proof will be his to satisfy the court 
that the accident was due to the culpable recklessness 
or carelessness of the vehicle driver. Jn the case of 
the driver he may propel his car in any part of the 
safety zone in the street ; but if his car strikes a pedes- 
trian, then the burden of proof rests upon him in case 
of a damage suit. 

Legal precedent in the case of injuries sustained 
in safety zone has already been established. A 
California court decided that a woman who 
was struck by an automobile as she was alight- 
ing from a street car, and did not look to 
see whether there was danger in that zone was not 
guilty of negligence. The defendant contended that 
the woman was negligent, and, therefore, partly re- 
sponsible for the accident, because she had not ascer- 
tained if danger was imminent. The court held that the 
woman had a right to assume that the safety zone 
would be perfectly safe for her, and her failure to look 
for danger could not be construed as negligence, but 
that the driver of the automobile violated the law by 
driving into the safety zone. 

Better Traffic Regulation. 

The subject of traffic regulation is engaging the 
attention of an army of experts, who are working ac- 
cording to the varying conditions in the cities. A 
plan similar to that suggested lor Xew York state 
cities has been in force in Detroit. Mich., for nearly a 
year. Because of its peculiarities it is known as the 
tennis court system, which is shown in an accompany- 
ing sketch. Important street crossings are marked 
off into safety zones by white lines, which suggest 
the boundary markers of the tennis court. The cross- 
ing lanes for pedestrians, which are safety zones, are 
virtually extensions of the sidewalks, being about the 
same width. 18 feet, and are ruled off bv white lines 



on the pavements. The trolley stopping places are 
safety zones, and so indicated by white lines that en- 
close an area about GO feet long and six feet wide, 
measuring from the car tracks. Pedestrians must 
keep within the white lines, and vehicle drivers must 
keep to their side of boundaries. Traffic can be re- 
sumed through certain of the safety zones when the 
traffic officer on stationary post so indicates that it is 
proper to do so. Infringement of the regulations is 
quickly and severely punished. 

The Rotary System of Movement. 
Owing to conditions at Columbus Circle, New 
York City, another system of traffic regulation has 
been adopted, which is popularly known as the rotary 
system and resembles some of those in force in Euro- 
pean capitals. By referring to an accompanying 
sketch it will be seen that vehicular traffic revolves 
around the monument in the centre of the circle in a 
rotary mass, always bearing to the right. Iron stand- 
ards, connected by rope guides, form an inside circle, 
within which vehicles are forbidden and where pedes- 
trians can safely stand to await cars, etc. Traffic con- 
ditions at various street intersections throughout the 
city differ according to the manner in which the 
streets cross each other and the volume of traffic, and. 
therefore, numerous systems are in force. There is 
the single traffic officer who regulates vehicular and 
pedestrian traffic by his upraised hand or by whistle, 
the safety isles placed in the middle of wide thorough- 
fares at crossings, streets that are closed off to vehi- 
cles during certain hours of the day — in most cases 
to allow the children to play there — and streets some 
parts of which are given over the pedestrians as safety 
zones entirely, the vehicular traffic passing in parallel 
streets. 

One-way streets, and restricted thoroughfares, 
have found much favor in several cities. Bost.m is 
one of the best examples of one-way streets, it having 
traffic problems, due to its narrow and winding 




Rotary Traffic SjKtem In I Me at Columhun Circle. New York; 
Arrow* Indicate Direction of Traffic Flow. 

thoroughfares, that are not met with in many^niunici- 
palities. By one-way streets is meant that v e hicular 
traffic can flow only in one designated direction, and 
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in the case of restricted streets, all forms of vehicular 
traffic is forbidden. Traffic experts claim that one- 
way streets would solve Chicago's traffic problems, 
especially in the Loop district. Such a system is not 
only applied to Philadelphia's vehicles in some areas, 
but several street cars are regulated by the same 
method. 

With the increase of population, the increase of 
vehicles, and the consequent increase of street con- 
gestion, it is becoming daily more imperative that 
some system of regulation which will not interrupt 
the flow of either vehicular or pedestrian traffic, be 
adopted throughout the country. While accidents 
probably will continue to happen, owing to the human 
element that enters so largely into the case, regula- 
tions must be imposed that will help to check that 
mental defect which Mr. Crawford states is the funda- 
mental cause of from 85 to 90 per cent, of street acci- 
dents. 



STANDARDIZING TREADS. 



JEFFERY REVERSIBLE ARMY TRUCK. 



The Thomas B. Jeffery Company. Kenosha, Wis., 
has designed and shipped to England the first reversi- 
ble army truck manufactured in America. It is a two- 
ton "Quad"' with four wheel braking and steering con- 
nections and a driver's seat at either end. The engine 
is guarded by a light steel plate at the rear and the 
starting crank is mounted behind it, being connected 
with a chain and sprocket to the crankshaft. A Bijur 
electric starter is also carried. 

The gearset is reversible and has four speeds in 
either direction. The reverse gear has been removed 
from the stock gearset and a fourth gear inserted in- 
stead. The steering wheels at both ends of the car 
are interconnected and so are the clutch and brake 
pedals. In military service there would be two oper- 
ators in communication with each other by electric 
buzzers. Speed in either direction of 35 miles per 
hour can be obtained. 



MICHIGAN LIGHT BILL DEFEATED. 



A bill in the Michigan legislature designed to com- 
pel all vehicles to carry lights visible from the front 
and from the rear was defeated by the House of Rep- 
resentatives, after it had been passed by the Senate. 
The representatives from the rural districts opposed 
the bill, claiming that it was unfair to their con- 
stituents. A proposed amendment that would exempt 
farmers failed to win the opposition to its passage. 



MOTOR TRUCK FOR MANSFIELD, O. 



The city council of Mansfield, O., has adopted a 
resolution to purchase a motor truck for the water 
works department. It is expected that $5,500 will be 
expended, the sum to be transferred from the fund of 
the department. 



Improvement of Southern Roads Lessens 
Demand for 60-Inch Types. 



Southern motor vehicle dealers who have found it 
very difficult to get deliveries on time of cars built 
with the special 60-inch tread, which has always been 
demanded for southern roads, are urging upon the 
manufacturers the establishment of a standard 56-inch 
tread for all parts of the country. 

The necessity for the wider tread has never been 
very evident. It is a dimension that was originated 
in the South, and having been adopted and once estab- 
lished and the roads marked with tracks 60 inches 
apart, the people demanded it and so far as the South 
was concerned the 56-inch tread would not suffice. 

Recently improvements in roads has made it quite 
practicable to use a 56-inch tread on many of the 
southern roads, and one after another the passenger 
car manufacturers have been dropping the production 
of the wide tread until now only about a dozen build- 
ers of the smaller and more moderate priced passenger 
cars continue it. 

It is a question which as regards to trucks affects 
only the light types and the front wheels of the heavier 
machines. The dual tires of the heavy duty truck add 
so much width to those wheels that whether the tread 
fits exactly the road tracks or not they will not usually 
sink into the ruts. From the manufacturing point of 
view it would naturally be of great advantage to estab- 
lish a standard tread for the entire country, as the 
special work required to produce the 60-inch type is 
expensive. Standardization might have some small 
influence in bringing about further reduction in the 
list price of cars and trucks. 

The movement for standardization is not confined 
merely to manufacturers of motor cars and trucks, but 
an effort will be made to secure agreement to a policy 
of standardization from the horse vehicle manufactur- 
ers as well. 

The committee of the National Automobile Cham- 
ber of Commerce, which has the movement in hand, 
consists of C. YY. Xash. Carl Pclton. J. Walter Drake, 
E. R. Benson and C. S. Jameson. 



FIRESTONE REDUCES TIRE PRICES. 



The new schedule of Firestone solid truck tires, 
manufactured by the Firestone Tire & Rubber Com- 
pany, Akron. O., provides for a net price which 
is 10 to 15 per cent, lower than any net prices* 
given in previous Firestone lists after deducting dis- 
counts. Consumers' discounts are eliminated from 
the new schedule. E. S. Babcox. advertising manager, 
states that larger volume of sales, lower cost of crude 
rubber, an efficient distribution, and lower produc- 
tion cost make the reduction possible. 
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TRUCK WIRELESS STATION. 



Jeffery "Quad" Equipped for Portable 
Service of United States Army. 




Signal C'orpM Erecting the Wlrelc*N 
Slant on the Jeffery "Quad" Port- 
able Station. 



The possibilities of wireless telegraphy are well 
enough understood by the public in a general way, 
even though the theory, practise or science of design, 
construction and utilization are comparatively un- 
known. The value of radiography is best realized in 

c o n n e c tion with 
shipping, but its 
utility for military 
purposes is of even 
greater importance. 

The Signal Corps 
of the United States 
army utilizes all 
manner of commun- 
ication, visual sig- 
nals, field telegraph 
and telephones, and 
wireless for service 
where vision is ob- 
structed or distance 
is too great for other 
means. The wireless 
stations permanent- 
ly located have ma- 
terial value, but in the event of operations portable ap- 
paratus that can be moved quickly and wherever de- 
sired has advantages that are obvious. 

A number of months ago the Signal Corps con- 
ducted extensive experiments with a truck equipped 
as a station, which was found to be so satisfactory 
that the second machine has been add- 
ed, and there is reason to believe that in 
a comparatively short time a consider- 
able number will be equipped and sta- 
tioned in different sections of the coun- 
try where they will best serve the pur- 
poses of the service. 

The second machine is officially 
designated as "Radio Tractor No. 2" 
and it has just been tested for a con- 
siderable period at Fort Myer. The ac- 
companying illustration shows that it 
is a chassis equipped with a permanent 
top supported by stanchions, with the 
middle section protected by sides. The 
remainder of the body is open, but can 
be enclosed by curtains. The chassis 
is a Jeffery "Quad" and the body was 
built to specifications of the depart- 
ment. The machine is driven and is 
steered by all four wheels, and on 
these the brakes operate. Because it 
has traction with everv wheel the ma- 



chine can be driven up and down ascents and descents 
that would be impossible for other types of trucks, and 
it can push and pull through sand, mud or snow, or 
traverse rough ground that could not be attempted 
with other vehicles. 

The body is built with a platform at the rear of the 
roof, on which can be erected a tripod, which serves as 
a derrick to raise the wireless station mast. The mast 
is 80 feet in height when erected and consists of eight 
sections of tube, which are carried in slings on the 
sides of the body. The mast is jointed and hoisted, 
wire guys holding it as it is raised or lowered. The 
crew of the "tractor" can locate a station in compara- 
tively short time. 

The ordinary sending range of the station is 250 
miles, but its receiving range is almost unlimited. The 
electric current for sending is supplied by an electric 
generator of two kilowatts rating, which is driven by 
the motor of the chassis, the shifting of a lever being 
sufficient to couple the generator whenever it is used. 
The apparatus is scientifically developed and the 
equipment is designed for hard and continuous service 
in all military operations that experts can forecast. 



TO DEVELOP NEW WORM DRIVE. 



To develop a new worm drive the Multiple Worm 
Drive Axle Company has been formed in New York. 
J. R. Rowland is president, A. L. Kull vice president, 
Albert \Y. Chase treasurer and Myron F. Hill secre- 
tary. The axle is the invention of Mr. Chase and aims 
to effect change gear, differential and driving action by 
a simple arrangement of worm gears that will permit a 
low manufacturing cost. Test axles are being built 
and will be submitted to manufacturers for arrange- 
ments for production on a royalty basis. 




Jeffery "Quad" T ruck C hn»«l» Equipped with Wlrelena Apparatun In the Service 
of the I'nlted State* Signal Corpn. 



Digitized by 



Google 



April, 1915. 



THE MOTOR TRUCK 



211 



TRUCK SALES HEAVY IN SOUTHWEST. 



PACKARD TRUCK DESIGNS. 



Unprecedented winter buying of both trucks 
and pleasure cars is reported from the agricul- 
tural districts of the southwest — the states of Kansas, 
Missouri, Oklahoma, Texas, New Mexico and Louis- 
iana. This part of the country has benefited greatly 
because of the conditions of the last year, for the farm- 
ers there have received exceptionally high prices for 
their grain and other products. 

The first three months of 1915 show an increase 
of 50 per cent, in the number of trucks sold there as 
compared to the same months last year. It is estim- 
ated that trucks valued at $300,000 have been deliv- 
ered in Kansas and the western part of Missouri. Of 
this amount $65,000 worth of trucks have been deliv- 
ered in Kansas City alone. 

This activity during the winter months is unusual 
in that section. One dealer doubled his selling force 
and sold 49 trucks, while last year during the same 
time he had sold only nine. He has been in business 
seven years and except for 
the improvement in demand 
the conditions under which 
he worked were no better 
than they had been in previ- 
ous years. 

A considerable part of the 
increased business is for light 
trucks to be used for jitney 
service. The demand from 
tiie farmers tor trucks, which 
is developing rapidly, is prac- 
tically new. Numerous ma- 
chines of one-ton type have 
been purchased to haul pro- 
duce to the towns and haul 
back feed and other supplies. 

Among the factors which, in addition to good crop 
prices, have brought about these sales, is the present 
low cost of gasoline and the high cost of horse feed. 
Horses are also scarce and high priced because *o 
many have been shipped out of the country for use in 
the European war. 



In Appearance the Machines are Identical 
but Differ in Proportions. 



The Packard worm driven trucks are constructed 
to one general design, and while the different capacity 
machines differ from each other in some details, the 
appearance of each is identical. That is, care has been 
taken to maintain the distinctiveness of Packard con- 
struction, and while this is evident enough to those 
who are familiar with the trucks, yet when there is op- 
portunity for comparison the Packard character of 
each is impressed upon the observer. 

In the new series of Packard trucks are six ma- 
chines, the range being in tons capacity from one to 
six, and of these the smallest is a size never before 
built by the Packard company. The accompanying 
illustration shows a ton and a three-ton Packard truck 
side by side and head-on, and in everything but size 




UNITED STATES RUBBER ELECTS OFFICERS. 



The following officers of the United States Rub- 
ber Company were elected at the annual meeting in 
March: President, Samuel P. Colt; vice president, 
James B. Ford : vice president. Lester Leland ; vice 
president in charge of development work, Raymond 
B. Price; vice president in charge of footwear depart- 
ment. Homer P. Sawyer; vice president in charge of 
tire and mechanical departments. Klisha S. Williams: 
secretary, Samuel Xorris ; treasurer, W. C>. Parsons; 
assistant treasurer, E. J. Hawthorne: assistant secre- 
tary, John D. Carberry. The executive committee was 
elected without change from last vear. 



Standardisation of the Packard Motor Truck Deslvn Demonstrated by the Appearance of 
the 2000 and 6000-Poond Machines Side by Side. 

they are exactly alike. The Packard company makes 
a statement that this small truck is the "star" of the 
line of maximum duty vehicles, and that it is equipped 
with all that is necessary to withstand the stresses of 
carrying its load at a relatively high speed. 

The capacity of the chassis is 3000 pounds, includ- 
ing the body, and it has a horsepower rating of 25.6 by 
the S. A. E. formula. Normally it is limited to 16 
miles an hour, but when high speed is required it is 
limited to IS miles, and when sold for special high 
speed the limitation is 20 miles, but these speeds must 
be approved by the transportation engineer. The 
standard vvheelbase is 126 inches and the special 
wheelbase 144 inches. The motor is an L head type, 
with the cylinders cast en bloc, with a bore of four 
inches and stroke of 5'j inches. 

The power plant is a unit type with the clutch as- 
sembled with the motor. The motor is fitted with an 
automatic governor that regulates the engine so that a 
predetermined vehicle speed is not exceeded. The car- 
buretor is fitted with a hot water jacket and hot air 
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intake to insure high efficiency from low-grade fuel. 
The cooling is by water circulated by a centrifugal 
pump through a cellular radiator independently 
mounted. The lubrication is by the Packard circula- 
tory system that will afford satisfactory lubricity at 
all engine speeds. The ignition is a Packard-Bosch 
high-tension magneto, duplex system. 

The clutch is a multiple disc type with hardened 
steel plates faced with asbestos fabric. The transmis- 
sion gearset is a progressive sliding gear construction 
that has three forward ratios and reverse. The drive 
is by a shaft, worm and worm wheel to a full floating 
rear axle, the moving parts of which are operated in a 
bath of oil. The springs are semi-elliptic, the forward 
set being mounted under the frame and the rear set 
at the sides of the chassis frame. The service brake 
operates on the main driving shaft, is cooled by a fan 
and is equalized, and it has power to lock the wheels 
in normal operating conditions. The emergency brake 
shoes expand within large drums on the rear wheels, 
having overhead hinges to prevent rattle. The steer- 
ing column is at the left side, the gear being a worm 
and wheel type with the worm and wheel forged in- 
tegral with their respective shafts. The control levers 
are operated by the driver's left hand. 

The claim is made by the Packard company that 
the centralized control and the general mechanical 
simplicity of the one-ton machine especially adapts it 
for service where the requirements are not large and 
the drivers are more or less lacking in experience. The 
design is such that extremely fragile freight may be 
carried without danger of breakage. The research 
work of the Packard company in designing the differ- 
ent machines it produces lias been very exhaustive, 
and it is interesting to note that statement is made by 
the company that the one-ton truck is the result of the 
most rigorous forework it has ever undertaken. 



MAKERS OFFER 'BUS DESIGNS. 



LEWIS APPOINTED RECEIVER. 



C. H. Lewis of Harpster, O.. has been appointed re- 
ceiver for the Ohio Tractor Manufacturing Company 
of Marion. O., upon the application of the Marion 
County bank. The bank seeks to collect on a chattel 
mortgage of $20,000 against the machinery in the 
plant. The Ohio Roller Sales Company. Fzekiel Brown 
of Morral and \V. H. Bones of Marion are named in 
the bill as co-defendants. The total amount of the 
claims secured by a chattel mortgage is $5K.000. 



A student branch of the S. A. E. has been formed 
at Cornell university, Ithaca. X. Y., and at the first 
meeting there were 65 students present, more than 40 
of whom applied for membership in the branch. It is 
expected that number will reach 100 before long. The 
following officers have been elected: Honorary chair- 
man. Professor R. C. Carpenter: branch president. 
Lenox R. Lohr: branch vice president, P. K. Linsey: 
branch secretary, H. A. Knight : branch recording sec- 
retary. N. W. Suiter ; branch treasurer. S. Dewsnap. 



Three manufacturers, after a study of the jitney 
movement and the rapid increase in the use of motors 
for passenger transportation, have designed and are 
building special 'busses. 

Among these is the Studebaker Corporation, which 
terms its 'bus the "Transportation Model." Mechanic- 
ally it adheres to the standard Studebaker design, but 
greater strength has been added to various parts of the 
chassis to sustain the heavier loads it is built to carry. 
This is particularly true of the rear axle construction. 

Fourteen passengers can be seated comfortably in 
the body of the car. Entrance and exit are effected 
by a front door only, so that it can be operated as a 
pay-enter with the driver collecting fares. The door 
is opened and by a lever operated by the driver. The 
car is lighted by electricity inside and out and sells 
for $1235 complete. 

The 11. J. Knehler S. (i. Company of Newark, N. 
J., has built a 'bus of the pay-enter type with open 
sides on a Koehler truck chassis and is operating it in 
Newark as a jitney. 

Practically all the heavy duty truck makers will 
build special trucks with passenger car bodies, or 
will supply the chassis and blue prints of a body that 
may be executed by a body builder. 



MOTORS SAVE CHICAGO $90,000. 



Savuigs effected in the operating expense of the 
Chicago tire department since motors were first in- 
stalled to replace horses are estimated at $90,000. Still 
the department is only 22 per cent, motorized. Every 
preparation is being made, however, for the final re- 
tirement of the horse from the fire service. 

Xew fire stations are designed without reference 
to keeping horses. And where it is necessary to as- 
sign horses to a new station the stalls are so arranged 
that they can be readily removed later on. 

In addition to the large amount saved in actual 
operating expense, the efficiency of the department has 
increased and the losses sustained by property owners 
through fire has been greatly reduced. 



SIX GASOLINE ENGINES FOR NEW YORK. 



Fire Commissioner Adamson of New York City 
has placed an order for six new gasoline pumping en- 
gines for the fire department. These were purchased 
of a Cincinnati maker and the price for the six was 
$43,338. The six engines must be delivered in 100 
days. 

Outside of the high pressure district below 34th 
street, Manhattan, and in the business district of 
Brooklyn, where engines are unnecessary, all the en- 
gines will eventually be of the gasoline type. The en- 
gines just ordered will be used to equip companies 
which are just being organized. 
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MILITARY authorities seem agreed that after the 
present war tactical text books, the world over, 
will have to be rewritten, so much that is new and 
opposed to previous theories and practise has even- 
tuated during the past few months on the great battle- 
fields of Europe. But in no direction have these de- 
velopments been more interesting or of more import-- 
ance than in the substitution of the motor truck and 
the motor car for the animal drawn conveyance or ani- 
mal for military purposes. Transport of supplies and 
ammunition, which, owing to the large number of men 
involved, and the prodigious rate with which modern 
field guns must be served, has been a problem of great 
magnitude, which has been met to a very large degree 
by the motor transport. 

While this is. and probably will be. the principal 
use made of the motor vehicle in war. many special 
uses of it have been made, some of which are more 
interesting, if less important. Armored trucks have 
carried large guns into action, armored cars with ma- 
chine guns have aided and to some extent replaced cav- 
alry, and motor ambulances are the mainstay of the 
medical departments. The commissary departments 
have in many instances motorized the field kitchens, 
greatly increasing their radius of action and multiply- 
ing the number of men that can be served by these 
equipments. The signal departments have used spe- 
cially equipped vehicles to carry field wireless, and 
the artillery has used trucks rigged to elevate its ob- 
servers to a point where they could view the field 
clearly and observe the effect of shots and correct 
ranges. 

It is little exaggeration to say that every mail from 
Europe brings a description of some new and ingeni- 
ous use of motor vehicle in the grim business of war. 



MILITARY OBSERVATION CARS. 



Among the new uses of motor vehicles is that of 
field observation. The method consists not in using 
tlu- speed of the motor car for scouting — although. of 
c< :irse, it is used in that way also — but of mounting 
up mi it equipment by which observers can be raised 
to heights from which the battlefields may be sur- 
veyed. 

A plan used by the Germans from the beginning 
of the war is to equip a car or truck with extension 
ladders similar to those used by fire departments. The 
observers are perched on the top rungs of the ladders, 
r.v'-ed to a height of about 35 feet above the ground. 
'I" e apparatus is limited in service, since in many in- 
.-.lces a height of 35 feet is insufficient for satisfac- 
v observation. 

The French have developed a system that is of far 
ater practical use and is much more picturesque in 
-vice. They equip a field observation ear with a se- 
- of man lifting kites, which will take an observer 



<t: 



to a much greater height, so that his work is much 
more effective. 

For the creation of this system Commandant Sa- 
conney is given credit. A motor truck with power to 
haul a light trailer is required. The car and trailer af- 
ford space in which an observation crew and the nec- 
essary equipment can be carried. 

When an observation is to be made the first series 
of kites is sent up. and to these is connected a wire 
rope, which forms a temporary aerial ropeway, upon 
which can be run. on a large trolley wheel, a basket 
car, in which the observer can ride. 

The basket car is drawn up by the second series of 
kites. Both series are controlled bv the motors of the 




Kreneh Military Obnervatlon Motor t ar Operation Ita 
Kite Kquloment. 

truck, which are rigged to turn over winding drums 
mounted on the truck decks. This apparatus is simi- 
lar to that used for observations with captive bal- 
loons. W ith the truck engine operating a winding 
drum, the cable which holds the kites can be drawn in 
at a rate of about 6(K) feet per minute. 

This has two advantages. The observer can be 
quickly drawn down out of danger in the event that 
the enemy concentrates its lire upon him: or if the 
wind should cease suddenly it makes it possible to 
concentrate enough air pressure upon the planes of the 
kites — through the speed at which they are drawn to- 
ward the truck--to hold the kites steady and prevent 
the observer from falling at a rate dangcp>u- \<< hi- 
safety. 

The machine Used with thi- l\ pe ..! equipment it: 
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the French army is a 24-horsepovver Delahaye, weigh- 
ing, when loaded, about two tons, and carrying a 
trailer having a load capacity of 2500 pounds. The 
average speed of the vehicle on the road is from 12 to 
15 miles an hour. 



MOTOR HAULED REPAIR SHOP. 



So many motor vehicles are in use in the European 
war operations that the question of repairs on the field 
has received great attention from the enginers of all 
the armies. The British Red Cross, which has hun- 
dreds of ambulances in use in France, has provided a 
number of compact, but surprisingly complete repair 




View Showing the Interior of Motor Hepalr Shop and 
Machinery. 

shops, mounted on motor trucks that can be driven 
rapidly from place to place. 

The field shop contains the most essential machine 
tools. At the forward end of the chassis is a 2j/j- 
horsepower gasoline engine, which is used to drive 
overhead shafting by a belt. On the left side is a 6^- 
inch centre screw cutting lathe with a six foot bed. It 
has a hollow head and is equipped with an expanding 
mandril and all necessary chucks. 

At the front of the compartment is a vertical drill 
press that will drill half-inch holes. There is also a 
double emergency grinder equipped with wheels for 
both rough and finish grinding. A dynamo charges 
storage batteries and lights the interior of the repair 
shop at night, and an acetylene lighting system is pro- 
vided for use if electrical equipment fails. 

A blacksmith's forge with all the necessary tools 
and a powerful gasoline flame for heating is included. 
A strong bench is fitted with a vise and with drawers 
and a cupboard for small tools. That the mechanics 
can work long pieces of material in the vise the end 



of the body is made so that it will drop down out of 
the way. 

A hood is attached to the back of the car to protect, 
the workmen at a rear bench, on which oily and dirty 
jobs are worked. The shop carries a derrick of special 
construction by which either end of an ambulance may 
be raised off the ground for repairs. Or if desired the 
end of a damaged ambulance may be raised from the 
ground and the car towed — running on its remaining 
wheels — to a place where it is possible to complete 
the repairs. 



FRENCH ROADS WORN OUT. 



The tremendously heavy and almost continuous 
traffic of all sorts of vehicles upon the French roads 
to and from the battlefields has practically worn them 
out and broken down the splendid surfaces which 
were the delight of motor tourists before the war. In 
addition to this, the almost continuous rain which 
poured during January and February, has made traf- 
fic very difficult. 

Owing to these conditions the French army of- 
ficers have found the lighter sizes of trucks of more 
use for transport purposes than the heavy duty types, 
and many factories in England and France are said 
to be concentrating their production of light trucks for 
army use. 

Meantime, detachments of the French territorial 
army are busy rebuilding the roads as rapidly as pos- 
sible and with dry weather it is likely they will \nry 
soon be in fairly good condition. 

The Germans, meeting similar conditions, found 
the caterpillar drive tractors with which they moved 
their heavy artillery early in the war. of great service. 
Before the war these machines were used largely for 
agricultural purposes. 



WAR RESTRICTIONS IN ENGLAND. 



Operators of motor trucks and motor cars in Eng- 
land have been experiencing difficulties through the 
special regulations enforced in many parts of the 
island regarding lights at night. These restrictions 
are the result of the general apprehension of the pres- 
ence of German spies and the fear that lights shown 
at night might attract the unwelcome attention of 
raiding Zeppelins — dirigible ballons. 

The regulations that have been causing difficulty 
include also the erection after nightfall on various 
roads of unlighted barricades, and the frequent exam- 
ination of licenses by the police. These are not the 
same in every part of the country and are varied every 
day by the authorities according to necessities, so that 
it is impossible for an owner to know what may be ex- 
pected and conform to the requirements. The only 
advice the London motor papers can give their read- 
ers is to keep off the roads after dark. 
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MOTOR TRUCK ACCESSORIES AND EQUIPMENT. 



MALCO ELECTRIC TAIL LKiHT. 



Equipment Especially Adapted for Truck Service That Is Oper- 
ated from Dry Cell*. 




All state motor laws require that each machine be equipped 
with a rear light that will Illuminate the registration plate 
and also show red to the rear. While some communities are In- 
different In enforc- 
ing this law, there 
are many that com- 
pel the full observ- 
statutes. The Mal- 
ance of the 
ton Specialty Com- 
pany. 755 Boylston 
street. Boston. 
Mass., is manufac- 
turing an electric 
rear light that will 
meet all legal re- 
quirements. This 
device has qualities that should impel the attention of truck 
operators who-experience difficulty in keeping tail lamps light- 
ed. It will fit any number holder or It can be attached to the 
body of the car. 

The lamp is 9& Inches In length, and has a silver plated re- 
flector, which projects a strong light on the number plate. An 
Intensifying glass is fitted into the base of the light, which 
protects the Interior from mud and water. The current Is fur- 
nished by a battery of two dry cells, which is in a strong case 
under the body. Two ordinary cells will supply the energy for 
this light for.,95 consecutive hours. The lamp Is finished In 
black and nickel and retails complete for $3.50. The tail light 
may be secured separately if desired with a six-volt Mazda 
light for $2.7;>'. . 



with a safety valve, it cannot explode. A long Injector for 
placing in the cylinder is attached to the end of an exception- 
ally well made hose. The utility of the apparatus is evident, 
for it is extremely economical to operate, it minimizes labor, 
does the best of work and It can be used constantly by garages 
tind shops that have motor work. As an equipment it has much 
to recommend it. Detailed information can be obtained by ad- 
dressing the company. The generating and decarbonizing out- 
fit is offered to the trade for $15 complete, with three four- 
pound cans of oxygas. 



Malro Electric Tall Lamp. 



OXYGEX DKCAKBOMZEH. 



Equipment Adapted (or Cylinder ( leaning In Private and Pub- 
lic Uaragrn and Service Statlonx. 



COMPLETE 
GENERATING and 
DECARBONIZING 
OUTFIT 



Those experienced in gas engine use are agreed that the 
most certain means of removing carbon deposits from cylin- 
ders Is by burning with oxygen, which work can be done with- 
out r e m o vlng 
the motor from 
the chassis, and 
the time re- 
quired Is very 
short in corn- 
par I s o n with 
scraping or sat- 
uration, and the 
removal is 
thorough, even 
from the parts 
of the cylinders 
that are Inac- 
cessible to tools. 

The Oxygen 
Generator Com- 
pany, Inc., 301 
River street, 
Troy. X. Y.. is 
manufacturing a 
complete gener- 
ating and de- 
carbonizing out- 
fit that is spe- 
cially desirable 
for vehicle own- 
ers, as well as 
for garages and 
repair shops. 
This equipment 
has many ad- 
vantages, one of 
the most satis- 
fying of these 
being the fact 
that the outfit 
gene rates its 
own oxygen. By 
placing one 
four-pound can 
of oxy-gas in 
the cylinder and 
light ing the 
burner under it. 
enough gas can 
be generated In three or four minutes to thoroughly clean four 
heavily carbonized cylinders. 

The apparatus is strongly made from he:ivy cast iron and 
stands 2% feet in height and 9V4 inches In diameter. This de- 
vice will store oxygen gas for many weeks and as it is fitted 




Oxygen Decarbonising Outfit. 



CORDECO ELECTRIC Vl'lit AX IZER. 



Equipment That Can Be Operated from Any Six- Volt Battery 
or Lighting System. 



Vulcanizing is the only proper method of repairing tires. 
When a repair has been made with an ordinary patch, the heat 
from the road friction will many times so soften the cement 
that the patch will 
peel off. When a re- 
pair is made by vul- 
canizing, a piece of 
raw gum is cured by 
heat and becomes 
part of the tire it- 
self and it cannot be 
torn off or loosened. 
This kind of a repair 
will generally give 
long service. 

A valuable equip- 
ment can be used on 
any car '.hat is 
••quipped with elec- 
tric lights, in the 
form of a six-volt 
electric v u 1 canlzer 
made by the Corbett 
& DeCoursey Com- 
pany, Pitts burg, 
Penn. This vulean- 
Izer, which is listed 
in the trade name of 
Cordeco, Is operated 
from any six-volt 
storage battery. A 
six foot cable makes 
this device portable 

to anv tire and by removing any light bulb and Inserting the 
plug in Its stead, enough heat can be developed in five minutes 
to successfully vulcanize any patch. 

The manufacturer states that rain, cold or wind will not 
hinder this device in Its operation. A heat gauge, which Is 
clearly shown In the illustration, registers the number of de- 
grees of heat that are being developed and the temperature 
can be regulated to meet the requirements. The price of this 
vulcanlzer Is $5 and Is sold with the guarantee that should the 
heating element of the Cordeco burn out when used on a six- 
volt circuit, or become Impaired through the use of defective 
parts within a period of five years, the company will repair It 
free of cost. The complete outfit consists of a heavy canvas 
carrving case, a chain for attaching the vulcanlzer to the outer 
casing, a sheet of Para rubber and other materials sufficient 
for 25 ordinary tire repairs. 




Cordeco Electric Vulcanl»er. 



>on-<;r\\ cored bronze blshix;. 



Aaaortmenta of High-tirade Bearing Material Supplied In Stand- 
ard Slaca to Meet Shop Requirements 



The American Bronze Company. Berwyn, Penn., Is now pro- 
ducing for the trade of dealers and repair shops a special as- 
sortment of its Non-Gran cored bars for bushings. The sizes 




"A" J« inch Solid 
"B" lx,'iinch 

"C" IJ+xfs inches 
"D" l; l sx 5 4 inches 
"E" l'/zxji inches 
"F" lyixl inches 



The Slsea In the 8-M tnuirlmrnl. 
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Non-Gran Assortment Boxed. 



included will make bushings for any shaft diameter up to 1U 
Inches. Six of the bushing bars which this company manufac- 
tures is shown in the accompanying illustration. This set is 

known as the 6-54 
assortment. By us- 
ing these bars the 
repairman will re- 
quire less stock 
and minimize the 
waste of metal 
that is now neces- 
sary with other 
material. because 
Non-Gran is very 
fibrous and con- 
tains no blow 
. .„ holes. The assort- 

ment illustrated is not expensive, a special price of $<• 69 being 
made to the trade, which averages 47% cents a pound. 

The company has «lso established new low prices on stand- 
ard and near standard sizes of Non-Gran cored bars Through 
economical manufacturing the company is able to ofTer these 
bars to the trade at the rate of 52M> cents per pound. This Is 
the net price as the list is 75 cents. A 30 per cent, discount 
has been made on all standard and near standard sizes, which 
brings the price down to 5214 cents. The six bars in the 6-54 
assortment make 54 standard and all intermediate sizes, hence 
the name 6-54. A set of these cored bars is a valuable stock 
to any repair shop, and when purchased the company will fur- 
nish a poster which states that Non-Gran Cored Bars are used 
for bushings. By addressing the American Bronze Coinpanv 
department M, the dealer, jobber or the repairman will receive 
full details of the company's stock, prices, discount, etc. 



BUNTING BEARING BRONZE. 



Cored Bushings That Largely Economize Material and Labor 
Produced to Meet General HequlrementK. 



The Bunting Brass and Bronze Company, 727 Spencer street. 
Toledo, O., is manufacturing cored bronze bars for making 
bushings and bearings. These bars may be secured in 12- 
inch lengths with out- 
side diameters from one 
to 4*4 inches. The inside 
diameters range from " 2 
inch in the one-inch bar 
to 3% Inches in the 4>4- 
inch bar. The company 
lists these cored bars ac- 
cording to size by letters and sells them according to weight 
These bars are cast very near required dimensions and their 
use means the saving of material and economy of labor when 
machining to the standard size. Bunting Bearing Bronze In 
cored bars Is sold by most Jobbers, or It may be procured direct 
from the factory. Information of this material can be obtained 
from the company. 




Bunting Cored Rearing Bronze. 



MODEL 04 ZENITH CARBURETOR. 

Special Type for Which Strong Claim* Are Made That In De- 
signed for Ford Chassis. 



The Motor Parts Company. 818 North Broad street. Philadel- 
phia. Penn.. is now producing for the trade a carburetor that is 
specially adapted to Ford cars. Like all the Zenith carburetors, 
this carburetor is characterized by a compound nozzle which 
gives more speed, more power and more economy than is possi- 
ble with the ordinary type of carburetor. The compound noz- 
zle also allows the motor to run smoothlv at all altitudes with- 
out adjustment. 




Model 04 Zenith Carburetor. 

The Zenith carburetor is simplified to such an extent that 
there are no accessible adjustments which mar lie tampered 
Willi. It is claimed that the carl, ureter is made with the same 



care that is taken in making a watch, as every part is inter- 
changeable and thoroughly Inspected. This carburetor should 
give a lengthy service, as It is very strongly constructed and 
has no moving parts. The outfit, which consists of one Model 
04 one-inch Zenith carburetor, one special manifold hot air 
drum and tube, and all necessary gasoline and throttle connec- 
tions, retails at $20. Most dealers carry this carburetor in 
stock, but if they do not, it may be secured direct from the 
factory. 



DYER WELDING OUTFIT. 



Combination Apparatus Designed for General I'm In Garasea 
and Repair Shop. 



Among the many welding and decarbonizing equipments 
produced by the Dyer Apparatus Company. Cambridge, Mass., 
Is a complete outfit, which the company lists as Style A. .This 



apparatus as shown 
in the accompanying 
illustration, is a com- 
bination welding and 
carbon removing 
equipment This j s 
very complete and 
should be extremely 
useful in private - 1S 
well as public ga- 
rages, as the range of 
its work is practically 
unlimited. 

The Dyer Appara- 
tus Company states 
that its regulators, by 
tests on a mercury 
column, have proven a 
very high degree of 
efficiency. The flow 
of gas is regular, as 
the correct propor- 
tions are a lw ays 
maintained, thus as- 
suring satisfactory 
service. 

The sl>le A carbon 
removing outfit is a 
h 1 g h-grade, popular 
priced apparatus. The 




Dyer Welding and Decarbonising 

Outfit. 



regulator is a diaphragm type and is made of phosphor bronze 
with a hard rubber seat, and Is designed for high pressure. A 
double connection is used at the tank end. fitting either the 
standard Linde tank or the %-lnch straight thread that is 
sometimes used on oxygen tanks. 

The gauge will Indicate a pressure as high as 150 pounds 
and is fitted with a bevel glass. The hose Is of the best grade, 
having a woven linen cover, and Is tested to high pressures. 
Couplings are provided at each end. making for easv assem- 
bling and disassembling. 

The torch should be an object of special attention. The 
drop handle attaches to the hose in a natural manner that 
prevents wear or breakage at this point. The trigger valve is 
Instantaneous In action, so that the gas c«n be immediately 
turned on or off as desired. The injector is made of flexible 
copper tubing, which is a decided advantage to the operator. 
The maker states that an extra long injector will be supplied 
when desired for the removing of carbon in mufflers: 

Detailed information of these ourtts will be supplied to those 
addressing the company. The Dyer Apparatus Company also 
invites the trade to visit its plant, which is one of the largest 
welding shops in New England. 



MANUFACTURERS' PUBLICITY DATA. 



Information Intended for This Department Should Be Sufficient 
and Accompanied by Illustrations. 



This department is to bring to the attention of the readers 
of Motor Truck what is new and useful in motor wagon and 
truck equipment, accessories and supplies, that they mav be in- 
formed of what is added to the market, and have knowledge 
of the utilitarian values. The number of pages will be neces- 
sarily limited and the subjects dealt with must be brieflv re- 
viewed to serve the largest number in the space available. So 
far as is possible illustrations will be made and prices will be 
given, and the addresses of the manufacturers or selling 
asrents. That this information may serve the best purpose of 
all interests, request is made that data covering productions 
of any kind be sent to this office, addressed to the Automobile 
Journal Publishing Company, accompanied by cuts, if possible. 
No cut should be more than 3U inches width, and the screen 
should be the standard 133. When cuts are not available photo- 
graphs should be sent and of a character that will insure sat- 
isfactory cuts. 
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ONE use of motor vehicles which is general with 
the commissary departments of the European 
armies, is for field kitchens. These are built with 
closed bodies, somewhat resembling vans, but fitted 
with windows at the sides and rear. One side of the 




FRENCH MOTOR OPERATING ROOM. 



near the flue, so as to prevent freezing of the water in 
very cold weather. The tank is fitted with a Wilcox 
rotary pump for drawing water from any supply that 
may be available. Inside of the tank is a filter, 
through which all water used is drawn. Electric lights 
illuminate the kitchen at night and windows in the 
sides light it during the day. 

The equipment includes a sink with the necessary 
fittings and a cold water supply, 18 drawers for food 
and cutlery, and four substantial cupboards for gen- 
eral supplies. This kitchen is designed to serve 500 
hot meals in 12 hours. 

This and other special apparatus supplied to the 
English government by the Federal Truck Company 
and its London representatives have been used with 
excellent results at the front. 

A Red Cross kitchen on a Ford touring car chassis 
has also been fitted by a firm of London body makers 
and delivered to an English girl. Miss Betty Hutch of 

KuulUh Hull! Field Kitchen Mounted on Daimler ChaHKlH, HamptOll-oll-ThameS, who proposes to show her pa- 
ShowlOK Side Lowered. • , , • • . , c * ti * r ,i 

tnotism by driving it at the front. 1 he interior of the 
body can be opened on hinges. The lower half drops car is fitted with four large steam cookers, which are 
and when opened it resembles a lunch counter. heated by pipe connections to one central boiler. 

Food can be served on this shelf from the kitchen — — 

inside and can be removed without entering the body. 
The upper half of the body side wall is lifted and 
serves as an awning, protecting the food on the serv- 
ing shelf. 

The equipment of the kitchen consists of two du- 
plex cooking ranges, and there are four boilers for 
soup or stews. There are also three single stoves with 
boilers for hot water. Two water tanks, each of 19 
gallons capacity, and an aluminum sink, are also pro- 
vided. 

This body was built upon the chassis of an old 
chain driven Daimler by James Young & 
Co.. Ltd., of Bromley England, and 
was delivered to the French Red 
Cross. 

A larger type of field equipment in use 
by the English Red Cross is known as the 
Whiting-Federal kitchen. This is mount- 
ed on a Federal two-ton truck chassis im- 
ported from America. 

The inside dimensions of the kitchen 
are nine feet long, five feet four inches 
wide and seven feet high. The cooking 
stove is at the forward end. It is heated 
by kerosene and carries a large water 
boiler and receptacles for hot milk, meat 
extracts, soup and the like. There is a 
water supply for making tea. coffee, cocoa 

' ' ■ Kxtrrlor View of Federal Truck Kqulpped an a Field Kitchen In Rrltlnh Arm?. 

and for other purposes. 

The water is carried in a 60-gallon tank installed contains an apparatus for the purpose of sterilizing 

in the roof of the body over the driver's cab. This water by the use of the ultra-violet ray, while the third 

tank is placed almost immediately above the stove and contains the instruments and supplies necessary in 



An interesting equipment of the French military med- 
ical service is a completely equipped surgical operating 
room carried on a large Schneider truck chassis. Be- 
fore the war this chassis was used as a 'bus in Paris. 
It has been fitted with an exceptionally long bod)', 
which is divided into three spacious compartments. 

The larger compartment is in the centre of the car, 
which is fitted with an operating table and a complete 
X-ray equipment. One of the small compartments 
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surgical work. On each side of tlie vehicle is a fold- 
ing tent, which can be opened to cover spaces for in- 
jured men, each sheltering an area of about 20 square 
yards. 



GERMAN MOTOR AUXILIARIES. 



With the advice and assistance of the Benz engin- 
eers the (ierman army has worked out some interest- 
ing auxiliaries which are equipped with everything 
necessary to resupply army cars in the field and make 
any emergency repairs that may be necessary. 

These repair shops are mounted on Benz chassis 
and the body is designed to fit the particular use t<> 
be made of it. There is. for instance, a motor driven 
tank wagon, used to carry fresh supplies of water, 
gasoline and lubricants to the motor vehicles in active 
service. The front and rear compartments contain the 
oil and water, while the larger one in the middle is 
given over to gasoline. Each section is fitted with a 




Interior View of the" Federal Field Kltrhen, Snowline 
Equipment. 

gauge glass and a pump, by means of which the con- 
tents can be forced through flexible hose to tanks that 
need refilling. 

Another auxiliary has been especially designed to 
carry a complete stock of replacement parts, and in ad- 
dition to minor parts such as screws, springs and spark 
plugs, it carries new tires, rear axles, transmission 
gearset, etc. The larger parts are piled together in 
one large compartment and the smaller ones are kept 
in bins. 

Another special machine has been equipped for 
hauling away a damaged vehicle to prevent its capture 
by the enemy. This truck has exceptional}- long 
wheelbase and a frame to take an extra long platform 
body. The body is fitted with a folding truss, which 
can be used as a runway on which a chassis can be 
hauled onto the platform by a capstan. The capstan 
is driven by the truck engine. The platform is fitted 
with a crane which can be used to lift a machine when 



it is not practicable to run on the platform by its own 
wheels. 

A machine shop on a motor truck for keeping both 
vehicles and aeroplanes in operating condition is an- 
other important equipment with the motor division 
of the army. W hen in motion this car resembles a 
van. but the sides open along a horizontal line in the 
middle, so that when opened the upper half is as an 
extension to the room and the lower half to the floor, 
greatly increasing the amount of space in which the 
mechanics can work. A gasoline engine drives over- 
head shafting, from which a series of automatic ma- 
chine tools is operated. 



FRENCH MOTOR FIELD HOSPITALS. 



The French army at the initiative of Dr. Hallo- 
peau, has fitted a number of fleets of motor vehicles 
designed to carry field hospitals about the battlefields. 
Kach of these fleets consists of three motor cars and a 
truck. The cars are used to transport the necessary 
equipment for the erection of large tents in which the 
field hospitals are established. 

In the truck is carried surgical apparatus and a 
large steam generator, from which it is possible to ob- 
tain quickly large supplies of hot water with which 
wounded men can be washed thoroughly before they 
are given attention by the surgeons. This arrange- 
ment makes it possible to establish an efficient field 
hospital very close to the fighting line, so that wound- 
ed men need not be transported far before receiving 
medical attention. 



MOTORS TRANSPORT SEARCHLIGHTS. 



In night fighting along the trenches in the Euro- 
pean war the searchlight has been constantly used. 
The lights afford such protection that surprise attacks 
in the dark are practically an impossibility. In case of 
a serious assault at night it is as important for defend- 
ers to concentrate their searchlights upon the threat- 
ened point as it is to concentrate the fire of their guns. 
To secure the greatest mobility for their lights the 
French have mounted them on motor chassis so that 
they can be rushed from one point in the line to an- 
other with the greatest possible speed. The largest 
type of naval searchlight is used and this is carried on 
a stiff angle steel bracket bolted at the bottom of the 
frame of a motor truck chassis. The light is about 
five feet above the deck of the machine. 



"Ciood Roads Day" has been set for May 2 in 
Pennsylvania, and it is expected that more than 500,- 
000 volunteer workers will turn out to improve the 
highways in the 67 counties of the state. In Blair 
county alone. 20.000 men have signified their inten- 
tion to co-operate in the movement. Automobile and 
civic organizations are taking great interest in the 
movement. 
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VOTE TO STANDARDIZE OWNERS' SERVICE. 

Convention of Motor Truck Manufacturers Names Committee to Determine Detail of Policy 
for Guidance of Industry, and Votes to Adopt the N. A. C. C. 90-Day Warranty — 
First General Meeting of Interests Very Successful. 



MEETING on a common level and frankly dis- 
cussing their problems, the delegates to the 
convention of motor truck manufacturers, 
held at the Hotel Statler, Detroit. Mich., organized by 
the National Automobile Chamber of Commerce, Inc., 
and directed by the commercial vehicle committee of 
that association, seemingly reached an understanding 
as to the needs of unity and co-operation, and ad- 
journed after appointing a committee that will draft 
a report on a service policy for the industry for pre 
sentation to a convention to be held 
not later than October. 

The convention was attended by 
the representatives of 56 different 
concerns building motor vehicles, the 
number of registered delegates being 
128. and of these a considerable por- 
tion were not affiliated with the Na- 
tional Automobile Chamber of Com- 
merce. A general invitation had been 
extended to the manufacturers of mo- 
tor trucks and wagons to be present 
and participate in the deliberations of 
the convention, and those who ac- 
cepted who were not members were 
solicited to express their opinions 
freely that as broad an understanding 
as to policies as was possible might 
be reached. 

The principal result accomplished was the appoint- 
ment of a joint committee of 10, with rive members 
representing the National Automobile Chamber of 
Commerce and five representatives of those unaffiliat- 
ed, who were designated as the Independent Makers' 
Service Committee, to consider a general policy of 
service to owners and submit a report at a convention 
to be called in the early autumn. But in addition to 
this the convention discussed the proposition to hold 
exhibitions, and decided, after unlimited considera- 



Col. Chnrlen Clifton. Prenldent, Na- 
tional Automobile Chamber of 
Commerce. 



tion, not to indorse jndoor shows, and rejected the 
suggestion that outdoor demonstrations might be sub- 
stituted for the hall displays. 

Participation in the Activities. 
The delegates listened with much interest to the 
presentation of opinions as to the desirability of sell- 
ing machines for deferred payments, and the experi- 
ence of several appeared to justify that a selling policy 
that would make possible the sale of trucks and 
wagons to those who could not afford to make cash 
purchases, but no determination was 
reached. The prevailing belief was 
that this was a subject that should be 
maturely deliberated, because of the 
business ramifications that might ob- 
tain, and for that reason no conclu- 
sion was reached by the convention. 
The proposal to dispose of vehicles 
for time payments undoubtedly ap- 
pealed to many of those in attend- 
ance, and without question it will be 
further considered at future meetings 
of like character. 

The convention afforded an op- 
portunity for the delegates to meet 
and to know each other; to talk 
frankly of business subjects and rela- 
tions in which all had common con- 
cern with the belief that whatever 
was said or done was for the benefit of all. and to stim- 
ulate and promote a spirit of unity and co-operation in 
all things that will be to the advantage of those en- 
gaged in the industry and those who shall purchase- 
and use its products. 

First General Convention. 
This was the first meeting of manufacturers of 
trucks and wagons, which was open to all without re- 
gard to organization, and the prevailing belief was 
that the industry was of such proportions that it 
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L<. D«r, General Manager, Gen- 
eral Motora Truck Company. 




Vernon Munroe, Prenldent, Interna- 
tional Motor Compnny. 



should have the benefit of concerted promotion. This was not in the nature 
of criticism, but was a decided unanimity of opinion that the firms and com- 
panies ought to have the decided benefits that obtain from organized en- 
deavor, and policies that will be understood by the public generally. There 
was a prevailing opinion that future conventions would attract to them the 
representatives of manufacturers who will indorse the attitude of the dele- 
gates and approve the principles that were advocated. 

In addition to the subjects stated the convention listened to the presenta- 
tion of a number of decidedly interesting papers on subjects of material im- 
portance, which had been carefully prepared and which were discussed to con- 
siderable length. The consideration of these topics was fruitful, because of 
the fact that all delegates were more or less concerned, and there was free 
expression of opinion that had been developed from experience and was of 
value from the viewpoint of a business man. 

Organized by N. A. C. C. Committee. 

The convention was directed by the commercial vehicle committee of the 
National Automobile Chamber of Commerce, of which W indsor T. White is 
chairman, and with whom are associated Alvan Macauley. H. Kerr Thomas. 
P. D. Wagoner and M. L. Pulcher. The morning of the first day, from 10 until 
12 :30, was given over to a meeting of the directors of the X. A. C. C, which 
was followed by a "Get-acquainted" luncheon. 

The first business session was opened at 1 :30 by Hugh Chalmers, presi- 
dent of the Chalmers Motor Car Company, who maintained that co-operative 
competition will be the key note of good business in the future, and who be- 
lieves that the time is past when business competitors should regard each 
other with suspicion, for business men have found that through co-operation 
is commercial and industrial activity best promoted. 

At the conclusion of Mr. Chalmers' remarks, Windsor T. White, chair- 
man of the commercial vehicle committee of the N. A. C. C, was chosen chair- 
man of the convention, and the first business was the consideration of the sub- 
ject, "What Can Be Done to Improve Conditions in the Truck Business?" 
which was opened with a paper read by John \V. Van Allen, president of the 
Atterbury Motor Car Company. Buffalo, N. Y., and which was followed by 
discussion led by F. J. Trudell, president of the D. F. Poyer Company. Me- 
nominee. Mich.; M. L. Pulcher, vice president and general manager of the 
Federal Motor Truck Company, Detroit. Mich., and J. C. Millman, secretary- 
treasurer of the Stegeman Motor Truck Company, Milwaukee, Wis. 

A pa tier on "How Can Physical Problems That Militate Against Econom- 
ical Use of Trucks Be Solved?" by David Beecroft of Commercial Vehicle, 
was next read, and the discussion followed was led by A. B. Cumner. New 
York service manager, the Autocar Company, and J. W. Brown, general man- 
ager, the Couple-Gear Freight Wheel Company, Grand Rapids. Mich., and 
was of material interest. 

The Used Truck Problem. 

The third subject of the afternoon was "How Can the Used Truck Ques- 
tion Be Handled?" a paper by W. L. Day, general manager of the General 
Motors Truck Company, Pontiac, Mich., with discussion which was partici- 
pated in by H. H. Hills, sales manager, Packard Motor Car Company, De- 
troit, Mich. ; Victor L. Brown, president, Sternberg Motor Truck Company, 
Milwaukee, Wis., and H. E. Wilcox, vice president, H. E. Wilcox Motor Com- 
pany, Minneapolis, Minn. Mr. Day's belief was that the motor truck did not 
as a merchandising proposition differ from any other, and that there was no 
reason why a truck owner should not dispose of it as he would any other prop- 
erty, where he could obtain the best price ; that he could not expect the manu- 
facturer to pay a price to relieve him of what had possibly served its useful- 
ness, and had no value to him. 

Mr. Day's summary of experience developed some especially interesting 
comment. Mr. Hills believed that were Mr. Day's suggestion followed this 
would not effectually dispose of the proposition, for through varying condi- 
tions, all of which were legitimate, machines might be offered for sale, and re- 
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fusing to take them in trade would not change the aspect of the market. He 
was convinced that machines would be sold for exceedingly satisfactory rea- 
sons and he believed that the manufacturer or agent could consistently serve 
as a selling agent without having direct interest in the transaction, or by ac- 
ceding a partial valuation as part payment for a new truck and paying the 
customer whatever might be realized from the sale of the used truck in excess 
of the va'uation. 

A Clearing House Plan. 

Mr. Brown suggested a clearing house plan for the fixing of standard val- 
uations of used trucks to insure against illegitimate buying or excessive prices 
being allowed by salesmen, and maintained that this plan could be consist- 
ently adopted by the N. A. C. C. 

Mr. Wilcox pointed out the results from excessive allowance by compet- 
ing salesmen who believed they might realize from the public knowledge of a 
change of a purchaser from one make of machine to another, especially with 
fleets, in which the manufacturer or agent is the loser. He believed that most 
purchasers could well retain their machines for extra vehicles, and the chief 
reason why they did not was the large allowance made in trade. He believed 
in a rebuilding department, separate from a factory, which could purchase 
used machines and restore and deal in them as a separate business proposition. 
The Result of the GMC Policy. 

In reply to Mr. Hills' comment, that Mr. Day was a manufacturer and 
that the problem was largely that of the dealer. Mr. Day replied that the 
policy of his company was extended to all of the branches of the company with 
equal success. Mr. Macauley believed that the number of used trucks was too 
small to justify a clearing house plan of disposing of them, although he- 
thought the plan might be eventually adopted, but Mr. Pulcher suggested that 
there would be benefit if the manufacturers advocated the proposal and took 
such means as were necessary to bring about the adoption of the plan. Gen- 
eral Manager Alfred Reeves described the operation of the central market re- 
port system the vogue with Chicago dealers in used passenger cars, and 
Chairman W hite staled that these reports served as guides to relative values 
and the prices were not final. 

Mr. Brown believed that the prices obtained by owners for their machines 
would probably be lower if reports were considered; that the sales were often 
made by purchasing agents whose ability at trading was superior to the sales- 
men. Mr. Wilcox stated that the clever buying of the purchasing agents was 
generally inducing manufacturers to bid against each other. Mr. Pulcher 
commented that the demand by many owners of chain driven machines for 
worm drive vehicles might, in his opinion, result in greater number of changes 
than the industry had ever experienced during the present year. Mr. Brown 
stated that there was just as much reason to sell used trucks for standard 
prices as used typewriters, and there was abundant evidence that the prices 
for the latter were standardized. 

The Standard of Service. 

The closing paper for the afternoon was "Can Manufacturers Have a 
Standard Service Policy?" by Alvan Macauley, vice president of the Packard 
Motor Car Company, and this was discussed at considerable length. Henry 
Lansdale. vice president of the Denby Motor Truck Company, maintained 
that the absence of a standard service policy resulted in loss for the dealers, 
and the salesmen frequently abuse the policies of the dealers with reference 
to service to obtain orders. The dealer eventually found that the profit that 
was figured in the salesroom was lost in the service station. This condition 
would be greatly changed by the adoption of a standard policy for all of the 
industry. 

Mr. Day stated that since Jan. 1, 1914, buyers of GMC trucks have not 
received free service, but they have received better service. The policy of no 
free service was productive of more satisfying returns and the agencies and 
the branches were profitably operated. The GMC trucks are now sold for 
lower prices than would be possible with the former policy, and there was a 



Alfred Hervm, General Manager, 
National Automobile Chamber of 




Bf. L. Pulcher. Vice Prcaldent an* 
General Manager. Federal Motor 
Truck Company. 




Jamea I.. Geddcii. Prculdent, Kelly- 
SnrlnitHeld Motor Truck Com- 
pany. 



Digitized by 



Google 



222 



THE MOTOR TRUCK 



May, 1915. 





w 



John SuiiId-k. Secretary, Sl«nnl Mo- 
tor Truck Company. 




Alvnn Macaulry. Vlcp I'rpMlilciit, 
I'nrknnl Motor Car Company. 




William K. Mptxicpr, Arico Klrptrlc 
Yt-hlt'lr Company, of Kect-ptlon 
Committee. 



possibility of a still further reduction. He held that the policy outlined by- 
Mr. Macauley was not equitable in that it discriminated against the truck 
owner who was not near to the service station. He believed the service gratis 
for a year and a guarantee of only 90 days to be inconsistent. He maintained 
that a real inspection would require eight days, which would mean a careful 
examination of all parts of the machine, dropping the crankcase, looking into 
the condition of the cylinders and the valves, and opening the gearset case and 
the differential housing, lie also held that if the owner knew that without 
expense his truck would be examined and reported on once a month with ref- 
erence to needed repairs, and if he could have all the minor adjustments made 
that were practicable in three hours, there would not be an incentive to give 
the machine the daily, weekly and monthly attention that it should receive. 
If there was a mishap, and the inspector, had not warned the owner of the con- 
dition following an inspection, Mr. Day believed that an owner could legally 
compel the dealer or branch to assume the cost of repair and the loss of time 
of the machine, lie was firmly of the opinion that no further service stand- 
ardization was necessary other than the adoption of and rigid adherence to 
the standard warranty of the National Automobile Chamber of Commerce. If 
so large a part of the purchase price of a truck was required to give free serv- 
ice, the prices of trucks would remain -high, because the cost must be added 
to the list. He also stated that his company had doubled its truck business 
since it had adopted the policy of no free service, and told of a service station 
which had lost money constantly each month until the policy was changed, 
and when this station was sold to an agent, and operated without free service, 
it made money as consistently as it had previously lost it. 

Industry Not Ready as Yet. 

Chairman White stated that Mr. Day's plan was ideal, but the time was 
not propitious for all manufacturers to adopt it. The policy that had been 
outlined by Mr. Macauley was similar to the plan the vogue with the White 
company, served to educate the owner, and that eventually this education 
would lessen, and perhaps eliminate the demand for free service. There was 
a specific obligation imposed by the inspection policy. 

Co-operation with a customer, rather than doing his work for him. was 
advocated by A. B. Cumner. manager of the New York City service for the 
Autocar company, he believing in treating all owners alike and warranting 
against defects in design as well as construction. There should be no time 
limit to making good for such defects, for the fault was primarily with the 
manufacturer, who should be responsible for them. He said that the inspec- 
tion was largely educational. 

Mr. Puleher suggested that an equitable plan would be for the adjust- 
ment of all expense for repairs for which the owner was not responsible 
equally between the manufacturer and the owner, this being a situation in 
which both were interested, and he described a plan that is operative in sec- 
tions wheie there are no representatives for his company, each purchaser re- 
ceiving a coupon book good for $200 worth of free service for one year's time 
with each truck. The coupons are used for the payment of repairs at desig- 
nated shops, and the coupons are redeemed on presentation to the main office 
of the Federal Motor Truck Company. 

Unlimited free service on defective components was favored by Vernon 
Munroe, president of the Internationa! Motor C ompauy, but he was convinced 
that payments should not be made for repairs resulting from neglect or abuse 
or normal wear. The substitution of the word repair for the word service was 
advocated by J. C. Millman, secretary-treasurer of the Stegeman Motor Truck 
Company. 

Adopts 90-Day Warranty. 

The convention then adjourned for the day and at the opening <<\ the 
second session voted unanimously to adopt the standard 90-day warranty of 
the National Automobile Chamber of Commerce, and to appoint a committee 
of five independent makers of trucks to confer with the commercial vehicle 
committee of the N. A. C. C. to determine and report upon a standard 
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service policy to the next convention of truck manu- 
facturers. 

The paper, "Can the Dealer Make Money Selling 
Motor Trucks, and if Not, What Is His Function?" by 
Robert (). Patten, truck sales manager for the Fierce- 
Arrow Motor Car Company, Buffalo, X. Y., was then 
read, and the discussion was begun by F. B. Hutchin- 
son, sales manager for the Kelly-Springfield Motor 
Truck Company, Springfield, ()., which led to different 
phases, Mr. Pulcher speaking of the discounts that 
should be allowed agents when trucks are sold in their 
territory from distant points and of the aspects of the 
territory and no territory plans of selling. At request 
Mr. Patten stated that the Pierce-Arrow Motor Car 
Company did not assign territory to agents, and if a 
dealer were called upon to furnish parts or deliver a 
truck in a reasonable radius of his place of business, 
he is paid five per cent, of the 20 per cent, allowed 
the dealer making the sale. Mr . Patten was con- 
vinced of the value of the standard guarantee of the 
Pierce-Arrow company, which is given to the pur- 
chaser when a truck is delivered. The guarantee is a 
handsomely printed engraving, which states the pre- 
cise responsibility of the company, and what it will 
and will not do. There were no misunderstandings 
following sales. 

The sales policy of the General Motors Truck 
Company, as stated by Mr. Day, is to restrict the 
agents to the precise territories assigned to them, not 
sanctioning sales elsewhere ; the company sells ma- 
chines anywhere, but in the event that the company 
makes a sale in the territory of an agent an allowance 
of 10 per cent is made to the agent. 

Time Payments. 

"Advantages of Selling on Time Payments and 
How Such Sales Should Be Handled," was the title 
of the paper by Chairman Windsor T. White, presi- 
dent of the White company. Mr. Pulcher assuming the 
chairmanship of the convention during the reading. 
Mr. White considered time payments from the view- 
point of a business man, and stated that such pur- 
chasers should be in two classifications — those who 
for convenience desire to defer payment, and those 
who from lack of resources must pay in installments. 
The latter class he regarded as an integrity risk, and 
while it represented a market of attractive propor- 
tions, sales should be made only after credit arrange- 
ments insure ample protection. He believed that the 
payments made on trucks sold for deferred payments 
should be proportionate to the earnings of the machine 
if worked sanely. 

Vernon Munroe. president of the International Mo- 
tor Company, was of the opinion that time payments 
were a necessity in the purchase of motor vehicles, and 
were not to be rejected, for not only will this method 
of sa/e increase, but there is no doubt that abuse of 
time payment plan is due to faulty business judgment 
rather than to defect of the idea. Such credit should 
be restjjflted to be a safe risk, as well as to the neces- 
sities <»|?yie purchasers, for otherwise no good would 



result from sales which the salesmen could force 
through the accommodation of time payments. He 
believed that the banks should finance the purchase of 
trucks, theoretically, at least, and that the buyers 
themselves should pay for the assistance they obtained 
from outside sources, paying the commission of un- 
derwriting. There was reason to doubt the possibility 
of standardization of time payments. 

Efficiency Governs Earnings. 

Sales Manager C. W. Squires, Jr., of the General 
Vehicle Company, stated that credit terms could not 
be computed on the basis of the earning capacity of a 
truck for the reason that productiveness is largely de- 
pendent upon the administration, and this is an ef- 
ficiency that differs with practically every concern. 
This led to the conclusion that efficient uses should 
be made of machines that they might earn the pay- 
ments the owners must make. As the greatest ef- 
ficiency obtained with the large haulage equipment, 
and the supposition was that the demand for time pay- 
ments would be made by those having small resources, 
an efficiency analysis was absolutely essential before a 
transaction on an integrity basis should be entered 
upon. He did not favor the indorsement of the notes 
of the buyer for discount, or the payment of the com- 
missions of the agents before the payments were 
made, and he did not believe credit brokers materially 
helped business. 

Mr. Millmann maintained that his observations 
were that credit brokers were not to be condemned, 
for he instanced a transaction that was made profit- 
able after a large express company had failed, in 
which a number of trucks partly paid for were sold so 
advantageously that gain was realized instead of loss. 
The rates for the services of such brokers had been 
materially decreased and were fairly satisfactory. In 
his own experience he stated that when one of his 
agents negotiated a time payment sale, five per cent, 
of the commission went to the credit broker, and that 
the dealings of the purchaser were either through a 
bank or a credit house, which obviated any disposi 
tion of the purchasers to force free service by delay 
of or withholding payments. He favored the appoint- 
ment of a committee to determine a standard time 
payment policy for the industry to prevent competi- 
tion that might be destructive because of the terms 
for which machines would be sold. 

Payments on Monthly Basis. 

Mr. White proposed that payments be made 
monthly instead of longer intervals, as being better 
business policy and safer, and stated that his experi- 
ence with sewing machines sold on credit had been 
that the losses did not amount to more than 10 percent, 
in 10 years, and the cost of the sale did not exceed one 
per cent. The clerical work entailed could be handled 
by a stenographer, and he stated that there was noth- 
ing to fear from repossession of property, because this 
policy proved the business attitude of the seller and 
established confidence. 

Mr. Van Allen did not favor credits extending 
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over long periods, but believed that eight months, for 
instance, was preferable to 12, and held that demands 
for service should not be permitted to excuse failure 
to make payments. When requested by Mr. Day, 
Turner Smith, from the GMC London agency, de- 
scribed the hire purchase plan the vogue with the in- 
dustrial organizations of England. W ith this the 
manufacturer merely produces and the dealer makes 
all the sales, requiring the payment of 25 per cent, of 
the price and the remainder in monthly installments, 
with interest at five per cent., the machines remaining 
the property of the dealers until fully paid for. Notes 
were not accepted, because under the English law 
these represented full payments, and the machine 
could not be recovered in the event of failure. Cutting 
prices was not countenanced in England, an offender 
being penalized by blacklisting. 

"Why Service Conditions Should Be Investigated 
and Recommendations Made Before Selling a Cus- 
tomer" was the title of the paper read by Vernon 
Munroe, president of the International Motor Com- 
pany, and this was followed by discussion participated 
in by William P. Kennedy, traffic engineer of New 
York City; F. C. Lindoefer. sales manager of the At- 
terbury Motor Car Company, Buffalo. N. Y., and H. 
H. Rice, vice president of the Waverley Company, 
Indianapolis, Ind. 

, The Need of Motor Truck Shows. 

The session was concluded by the reading of the 
paper, "Is There a Need for Motor Truck Shows or 
Demonstrations, and What Form Should They 
Take?" by M. L. Pulcher, vice president of the Fed- 
eral Motor Truck Company. This paper was dis- 
cussed generally. One view was that the shows en- 
couraged small assemblers, without resources or much 
responsibility, to engage in business to the general 
detriment of the industry, and that shows did not in- 
duce business men to motorize their equipment. 

Mr. Pulcher's idea was that the truck shows, fol- 
lowing passenger car exhibitions, were not at times 
when business could be well stimulated ; that the deal- 
ers' expenses were greatly increased and the sales 
forces were worn out ; that decorations were no at- 
traction to purchasers. Separation of the shows would 
be a benefit and if there was probability of the dangers 
from small and irresponsible builders, there was ex- 
actly the same danger for the manufacturers of pleas- 
ure cars. 

General Manager Alfred Reeves of the N. A. C. C. 
favored shows that were not held in connection with 
or directly following pleasure car exhibitions, and 
where the expenses were minimized. He believed that 
demonstrations would attract the business men. Mili- 
tary trials abroad had been of great benefit to the in- 
dustry. He suggested that for an outdoor exhibi- 
tion Sheepshead Bay track. New York City, would be 
an ideal place, and next autumn the propitious time. 
Outdoor Show Has Advantages. 

Such a proposition was favored by E. O. Sutton, 
treasurer of the Knox Motors Company. Springfield, 



Mass., and he believed much benefit would result, but 
Mr. Millmann was of the opinion that a show in New 
York City would be too local and advocated develop- 
ing business by state fair shows and rural displays 
rather than constant development of the metropolitan 
sections of the country. E. T. Birdsall, president of 
the Kosmath company, maintained that annual exhi- 
bitions were held by manufacturers of products that 
were widely known and generally used with satisfac- 
tory results, and believed that the same policy could 
logically be applied to motor vehicles. Mr. Patten 
while not favoring shows, was favorable to demon- 
strations, which had been proven practically profit- 
able in his own experience. Mr. White held that this 
might be due to the demonstration of equipment 
rather than of chassis. Exhibition at or in connection 
with trade conventions, rather than at shows or fairs, 
was advocated by John S. Clark, vice president of the 
Autocar company. Mr. Pulcher stated that there had 
never been a real motor truck show and that the value 
of such exhibitions should not be judged by past ex- 
perience. 

A vote was then taken and the convention decided 
by an almost unanimous vote not to approve motor 
trucks shows the present year. 

Standards for Load Rating. 

The closing session was opened by a paper, "Can 
a Standard Load Rating Be Devised and Approved 
by the Manufacturer?" by H. Kerr Thomas, assistant 
manager of the Pierce-Arrow Motor Car Company, 
which was read by F. W. Davis, and in the discussion 
that followed E. T. Birdsall of the Kosmath company 
directed the attention of the convention to the fact 
that the results obtained by the formula suggested by 
Mr. Thomas were very close to those obtained with 
the formula for the same purpose the vogue with the 
Society of Automobile Engineers. The convention 
determined that copies of the paper be sent to the dif- 
ferent members, so that the subject could receive the 
consideration of the engineering departments, and 
more intelligently acted upon at the next convention. 
The second paper was "The Future of the Electric 
Truck," by P. D. Wagoner, president of the General 
Vehicle Company, Long Island City, N. Y., which was 
read by C. W. Squires, Jr., sales manager. During 
the discussion the statement was made by A. C. Down- 
ing, sales manager of the Anderson Electric Car Com- 
pany, Detroit, Mich., that the condition resultant from 
high prices, that had always militated against the 
sale of electric machines, would be improved by the 
construction and sale of vehicles for lower prices, and 
that the market would be greatly expanded. 

Copies of a paper on "The Clayton Act and Powers 
of the Federal Trade Commission," by Charles Thad- 
deus Terry, general counsel for the N. A. C. C. were 
distributed, and the convention was conchrded after 
the reading of a paper by E. S. Foljambe of the Com- 
mercial Car Journal on "Limitation of W eight, Size 
and Speed of Motor Trucks for Preservatiorj^f Roads." 
by the appointment of a committee to co-o^yate with 
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the commercial vehicle committee of the N. A. C. C, 
consisting of Victor L. Brown, president of the Stern- 
berg Motor Truck Company, Milwaukee, Wis.: K. T. 
Birdsall, president of the Kosmath Company, Detroit, 
Mich. ; Henry Lansdale, vice president of the Denby 



Motor Truck Company, Detroit, Mich. ; J. C. Mill- 
mann, secretary-treasurer of the Stegeman Motor Car 
Company, Milwaukee, Wis., and H. E. Wilcox, vice 
president of the H. E. Wilcox Motor Company, Min- 
neapolis, Minn. 



TO IMPROVE CONDITIONS, CO-OPERATE-Van Allen. 



"What Can Be Done to Improve Conditions in the Motor 
Truck Business?" was the title under which John W. Van Allen 
of the Atterbury Molor Car Company delivered the following 
paper: 

1 do not assume extraordinary or unusual qualifications In 
expressing opinions on the manufacture and marketing of mo- 
tor trucks. 1 profess only the ordinary business knowledge 
acquired by experience us an officer in various manufacturing 
companies, of which a truck company is one, and also as the 
legal representative of many industrial corporations engaged 
in various lines. The many diversified problems with which I 
have had to deal in these capacities have impressed upon me 
certain convictions relating to the principles, conditions and 
practise in the manufacture and sale of motor trucks, and you 
are welcome to them for such benefits as you may receive 
therefrom. I hope that they will do no one harm. 

We are living in a rapid and revolutionary age. Time- 
honored traditions have been swept away and new practises 
have taken their places to an extent not fully appreciated, 
even by those who have been most deeply concerned In them. 

We have been In the past a careless, prodigal and unscien- 
tific people in our methods of manufacture and marketing our 
products. However, no one alert to the situation can have 
failed, in recent years, to notice the many able and Instructive 
articles appearing in magazines and trade journals treating 
the problems of proper management of business, not only In 
producing goods, but in advertising and selling them. 

While this process of business instruction has been going 
on, there has also been a very noticeable renewal of activity 
in discussions among business men. privately and in conven- 
tions, assemblies and conferences of those engaged in similar 
lines and having similar problems to meet. 

A few years ago a competitor was an impossible person 
who must be held at arm's length, while today these confer- 
ences have more of the appearance of a gathering of business 
associates for the discussion of vital problems affecting the 
Industry. 

In the month of September, last, invitations were extended 
for a conference of motor truck manufacturers, dealers and 
those engaged In kindred lines, and in the month of October, 
in response to that invitation, some 300 representatives met 
and discussed matters of interest to the entire industry. 

Chief Problem* of Truck Makers. 

That the men engaged In this industry felt the need of such 
a conference is evidenced by the number who attended: and 
the character of the problems needing careful consideration 
is shown by the questions considered. 

Here are some of the topics discussed at that conference: 

1. Time payment plans for motor trucks. 

Z. Territorial lines for dealers. 

3. Kvils of overloading and over-rating trucks and per- 
missible body weights. 

4 Demonstrations — necessity and charges. 

5. Reforms needed in merchandising motor trucks. 

1. Manufacturer's guarantee and service to owners. 

As a result of this conference, an immediate need of an 
endeavor to co-ordinate in some way the great number of 
manufacturers engaged in the motor truck industry became 
apparent to those who had participated in It. The problem 
then became as to whether this co-ordination and co-operation 
should take place by Joining (1) an existing organization cov- 
ering both pleasure and commercial vehicles, or (2) an exist- 
ing organization embracing motor truck manufacturers, deal- 
ers, users and the like, or (3) forming a new organization; or 
(4> holding stated conferences from time to time to which all 
truck manufacturers should be invited, without a general or- 
ganization. This problem is not settled. 

We must remember that concerns engaged in this business 
are easily separable Into classes, but that there are certain 
vital principles affecting the whole community of Interests. 

We boast that the United States is a free country, and that 
opportunities are alike for all, but I sometimes think that we 
pay tremendous penalties for this freedom, particularly the 
freedom with which without adequate capital, without ex- 
perience, and without credit strength any man or group of 
men may engage in a business requiring large capital, large 
experience and credit strength, and do tremendous damage 
while they exist without gaining any advantage for them- 
selves or their stockholders or the purchasers of their prod- 
ucts, and crrtalnly not for their creditors, who are left to 
mourn oves- the Inadequate remains. 

There are serious difficulties to be encountered in connec- 
tion with each suggestion, but the fact remains. In my opinion, 
that no plan can be successful except one which permits all 
engaged m the business to come In and participate, in order 
that those who most need to be taught the lesson of trade 
abuses. and.who most need the steadying hand of their stronger 
brothers. fl»y not stumble by the wayside, to the great detri- 
ment of t^i,. Industry as a whole. 

I have implied that trade abuses exist — It Is a matter of 



common knowledge to you — and the suggestion has been made 
that the fatal results which follow the practise of them should 
be continually emphasized by a process of instruction carried 
on through the medium of one of the four ways indicated In 
this paper. 

Having thus publicly stated to you these things, It would 
perhaps be unreasonable and savor of lack of courage or In- 
sincerity unless at the same time a frank statement Is given 
of the things which. In our opinion, constitute trade abuses 
that should be remedied. To the best of my ability, therefore, 
I will endeavor to outline some of the practises which from a 
more or less outside standpoint have impressed me as unbusi- 
nesslike, inviting disaster and the perilous waste of the re- 
sources of the financial Interests supporting manufacturers and 
dealers, without satisfactory results to customers, and so un- 
scientific as to discredit the stability and business judgment of 
those engaged in it, and lowering the standard of the industry. 
liODK Time Payment*. 

There have been certain strong companies doing a national 
and sometimes an international business, who have, with their 
wide facilities and tremendous organization, found it advisable, 
and doubtles profitable, to sell their product in partial pay- 
ments extending to 16 months, and sometimes more. These 
companies are credited with a large working capital and with 
a sufficiently extensive and competent organization to handle 
the tremendous detail involved in — 

First. Passing upon the credit of the purchaser. 

Second. Approving, as to substance and legality, the chat- 
tel mortgages, conditional sale contracts or leases, applicable 
in the different states of the union 

Third. Securing adequate fire and liability insurance. 

Fourth. Keeping track of dates of maturity, renewals. In- 
terest, etc. 

Fifth. Time and method and expense Incidental to the en- 
forcement of the manufacturer's claim against delinquent 
debtors. 

These matters of detail are expensive and accompanied by 
many risks and some losses, and compensation therefor must 
come either from the Increased selling price of the product or a 
lessening of the cost of manufacture by reason of the volume 
of the business done. 

There are a great many concerns engaged either in the 
complete manufacture or assembling of commercial motor 
cars, and very few of this number have the necessary work- 
ing capital, the organization, or the volume to sell their prod- 
uct on a partial payment basis. Some of them, however, either 
from the habit of imitation, miscalculation, inexperienced Judg- 
ment, poor judgment, or ignorance, are endeavoring to meet 
the competition of large companies by giving equal terms In 
partial payments, with the result In some cases of the gradual 
extinction of cash capital and of increased debts, largely con- 
tingent, but nevertheiess a real menace. 

In a certain other well known line of business not con- 
nected with the automobile industry, this depletion of cash 
capital by these practises was met a few years ago by the 
sale of accounts, accompanied by warranty and ruinous dis- 
counts, and this condition became so general that in the year 
1914 no line of manufacture showed so many failures, and for 
large amounts. It is significant to us in the truck business, 
or should be, that the concerns in the line of Industry men- 
tioned who failed, and failed ignominlously, were those en- 
gaged In selling their product in partial long time payments. 

There is room enough in this country for the large and the 
small manufacturer, each filling his particular field, and all of 
the methods of the large cannot be followed with safety by 
the smaller companies. I have no doubt that many of the 
larger companies, selling by installments, could well profit 
by the excellent business Judgment of the smaller ones In sell- 
ing for cash, and perhaps in other ways. 

If we are to draw any lessons from experience In other vo- 
cations, we will find no comfort in the sale of an expensive and 
movable product by long term payments. 

Information Concerning Kmployeen. 

One of the decidedly helpful ways In which men engaged 
In the same line of Industry may assist one another and pre- 
vent Imposition. Is by a frank request for tnformotlon and 
frank reply as to qualifications, salary and the like, when an 
application is made for employment by a man looking for a 
substantial position. 

For some reason, perhaps natural on account of Its sudden 
rise, our line of Industry seems to have attracted to it many 
adventurers with no lasting qualities, but exceedingly glib in 
setting forth the great results obtained In their work for other 
companies. Our unfortunate experiences in accepting these 
representations at par undoubtedly have taught us by this 
time to discount them heavily, but. nevertheless, many manu- 
facturers would undoubtedly save much money and avoid 
many unpleasant experiences should such an exchange be uni- 
versally adopted. 

There has become prevalent among business men, many of 
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whom are prospective purchasers of motor trucks, a decided 
distaste to a conference with a salesman in which a major 
part of the time is consumed In condemning: the product of a 
competitor, a practise commonly known as "knocking." Not 
only does this practise result in harm to the men engaged in 
it, as well as to their company, but also to all manufacturers 
of trucks, for things of this nature have a strong tendency to 
belittle the industry and create the impression that the men 
engaged in it as a whole are not modern and instead of 
creating a general sentiment that all makes of trucks have 
their good qualities, the opposite idea is driven Into their 
minds. 

Were this practise of knocking universal, prospective cus- 
tomers would have a right to believe, if they relied upon the 
words of the salesmen at all, that 99 per cent, of the trucks 
manufactured in this country were worthless; and should the 
condemnation extend to the individuals constituting their com- 
petitors, 99 per cent, of the men engaged in the business, it 
might be believed, are nothing less than imposters. 

For the sake of the good name of the business, therefore, 
dignity in merchandising should be continually spread broad- 
cast by those who ought to sustain it on the lines of good 
business policy as well as of principle. 

There are many other things concerning the business of 
motor truck manufacture and merchandising which are capa- 
ble of vast improvement. 

Many of the younger companies are managed by men not 
thoroughly conversant with the motor truck business, and 
who, lacking wide general experience In other lines of indus- 
tries, fall to appreciate that the margin of profit in this In- 
dustry is comparatively small, and also fall to appreciate how 
much of a factor of safety should be provided above actual 
cost of manufacture, selling and administration to provide for 
the contingent obligations which many of them assume. 

There is a limit beyond which no manufacturer should go 
in the matter of guarantee, who is selling a product such as 
trucks, where improper operation could very easily result 
either In a serious controversy with the customer or the pay- 
ment by a manufacturer of heavy sums under too broad or too 
long a guarantee. Experienced men are able to advise us as 
to the length of time which ordinary conditions would require 
to develop improper material used in manufacture. What this 
limit is can best be determined by the technical man In the 
business. To me it has always seemed that three months would 
be ample. If a longer time Is given, almost invariably it seems 
that the manufacturer is compelled to make good to save the 
good will of the customer, whether it is the fault of the prod- 
uct or not. 

There is another class of manufacturers who, believing that 
service Is the best kind of advertising — and no one disputes 
this — have been led into extravagant expenses. Once this prac- 
tise is established by a company, the small items begin to run 
into large figures, and this, with other things, reduces the 
factor of safety and the possibility of profit. 



Price Catting Another Problem. 

There is another practise more or less prevalent, and per- 
haps the most difficult of any to control, and that Is selling at 
less than list prices, either by special discounts, ridiculous al- 
lowances for old trucks, or the giving of agents discounts 
where no bona fide agency exists or Is intended to be created. 
This practise may and does in some cases result in sales, but in 
nearly all such cases both the customer and the manufacturer 
are In danger of losing their self-respect, one because of his 
taking something which does not belong to him and to which 
he is not entitled, and the other by giving away something 
that belongs to the stockholders of his company. 

1 do not mean to say that special circumstances do not exist 
whereby old-time customers are not entitled to special consid- 
eration, where their demands have always been reasonable and 
where business dealings have been so satisfactory that a rea- 
sonable profit would still be left for the manufacturer. I am 
only endeavoring to emphasize the dangers attendinc such 
practises and in no way attempting to pass upon concrete in- 
stances, which must be settled according to circumstances. 

I am not a technical adviser and cannot even discuss the 
technical construction of the average motor truck in the mar- 
ket today. I have therefore omitted many details and have not 
endeavored to give concrete examples of bad practises. 

I am convinced that it is the business principles of the in- 
dustry that need attention at the present time, and that many 
things might be done to improve them, such as co-operation 
among manufacturers: elimination of long time payments; 
long, extravagant guarantees; knocking among salesmen: price 
cutting; too liberal service policy and the like, and I repeat 
again what 1 said In the beginning, that there is Immediate 
need of an organization or of regular conferences where all en- 
gaged in truck manufacture are welcome and Invited, so that 
not only good business policies and good practises may pre- 
vail, but that the technical men may likewise exchange ideas 
for the betterment of the product, thus contributing to the 
general improvement and to the dignity of the business in 
which we are engaged. 

We need to conserve our resources. We need to secure 
greater confidence by bankers in the motor truck business. 
We need to educate the general public to the advantages in the 
use of commercial cars. We need to scrutinize legislation in- 
imical to the user of such cars as well as to the manufacturer. 
We need combined action to curb high financing In order to 
obtain and preserve the confidence of those who invest in our 
stocks and securities, or loan us money or give us credit. We 
need to Inculcate In the minds of every one connected with the 
industry that the same business principles which prevail In 
other lines must prevail in this one, if the business is to en- 
dure. We need an organization that will teach these things, 
and promote them, and we need to know each other better 
that we may acquire a broader knowledge and broader ex- 
perience in the things which pertain to motor truck manufac- 
turing and merchandising. 



QUIT TRADING NEW FOR USED TRUCKS - Day. 



The subject of the paper by W. L>. Day, general manager of 
the General Motors Truck Company, w-as. "How Can the Used 
Truck Question Be Handled?" and his observations were thus 
summarized: 

You will observe that the subject assigned me is in the na- 
ture of a question and that the question asked is not how 
"should," but "How Can the Used Truck Question Be Handled?" 
Since I have been connected with the motor truck business I 
have observed that It can be handled to the entire satisfaction 
of the man who has used trucks to dispose of by trading him 
a new one for his old one and that the manufacturer who Is 
more anxious for orders than for net profits, can solve the 
problem by exchanging new trucks for old ones and a small 
difference In cash or note. This will Increase his sales of new 
trucks and if he invoices the old trucks at the price allowed for 
them in the trade, his books will show that he is making 
money — and they say that figures don't He. 

I make bold to say that it can be handled successfully to 
the manufacturer only in one way — Just as the shoe merchant 
handles the used shoe question. He has no used shoe question 
to annoy him and I can see no logical reason why the manu- 
facturer of motor trucks should have a used truck question to 
perplex him. 

If a used truck has any value; if it is still capable of service 
in its present condition, or is worth repairing for service, it is 
worth more to the man who owns it as extra equipment for 
extra work or for use during temporary disability of his regular 
equipment than any manufacturer can afford to pay for it. 

It is not possible to fix the price on a used truck according 
to the length of time it has ben in service, as is done In other 
lines, such as typewriters, sewing machines etc. — as there is 
sometimes more service left in a truck that has been used five 
years than one of the same make that has been In use less 
than one year. 

Some users of trucks base the life of same on mileage, 
others on tonnage, while others base it on length of service. A 
truck, therefore, in the service of some concerns gets more 
real grief in one year than others would give it In five. The 
very nature of the use to which motor trucks are put, where so 
much depends upon the avoidance of overloading, and over- 
speeding and upon the care of the truck, prohibits the fixing of 
standard prices for used trucks. 

No man living can determine the value of a used truck from 
a superficial examination. No one. short of an expert, can de- 
termine the value of a used truck, and he is as often wrong as 



right in estimating its value even after a careful and thorough 
inspecton of its vital parts. 

What chance then has the manufacturer whose price on new 
trucks does not include a trading margin, whose price is based 
on cost of production plus a legitimate profit, who permits his 
salesmen — more interested in the sale of a new truck than in 
the value of the old one — to fix the value of the second-hand 
truck that he is trading a new one for? 

That is what it amounts to, gentlemen — you cannot control 
it; your salesmen bid against my salesmen for the old truck, 
always with an eye single to the sale of a new truck, and sel- 
dom with any dependable knowledge of either the actual or 
resale value of the used truck, which is simply another way of 
cutting the price on the new truck. My observation has been 
that wherever second-hand truck traffic is permitted there Is 
always a good demand for used trucks among truck salesmen — 
with the owner as the auctioneer. 

Meeting the Used Truck Problem. 

When I came into the business I was told that it was com- 
mon practise among truck manufacturers to take the pur- 
chaser's old truck in exchange for a new one — that there was 
always a good demand for second-hand trucks and that the 
average sale price of same would show a margin of profit over 
the amount allowed for them. I confess we were skeptical — 
that it did not look like good sound business; yet, it did not 
seem to us best to attempt to set aside what appeared to be 
standard practise until we had gotten further Into the mys- 
teries of the business. 

We began at once to keep a record of each trade transac- 
tion, in which was shown the amount allowed for the used 
truck, the cost of putting It In saleable condition, the length of 
time carried, the cost of sale and the amount received for same, 
to find that in order to break even on the kind of trading we 
were doing our prices on new trucks would have to be ad- 
vanced 21% per cent. 

To perpetuate such an unbusinesslike practise itemed to us 
absurd and Impossible, and we decided that regardless of the 
so-called standard practise, regardless of how anyone else In 
the industry handled the question, we would quit trading for 
second-hand trucks, and we did. 

That the industry is confronted with a used truck question 
there can be no doubt, and my remarks on the subject as- 
signed me would be incomplete without attemptf g to point 
out a solution for It. To my mind the province if' the manu- 
facturer is to produce the best possible truck at lo.vost possible 
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price; to do this all side issues and fictitious values must be 
eliminated. In my opinion our only recourse then for a solu- 
tion of the question 1b the dealer, many of whom are experts 
in the traffic of second-hand material, which is a business of 
its own. 

My experience in other lines leads me to believe that the 
dealer operating upon his own resources, paying his own bills 
and having to look out for his own expense account, is much 
better qualified to carry on the used truck traffic in a manner 
to perpetuate the business than is the manufacturer. Speak- 



ing for our company we believe that we have solved the used 
truck question; our way of doing it may occasionally cost us 
an order, but an order that brings no profit, that leaves a part 
of our cost tied up in a used truck, is In our Judgment a better 
order to lose than to take. 

I might add that our policy In this respect is not patented 
and if any of our fellow manufacturers desire to adopt it we 
believe they will And, as we have that it is not only the way 
the used truck question should be handled, but the way It can 
be handled. 



EXPERIENCE WITH A SERVICE POLICY-Macauley. 



Another matter of great concern to makers. "Can Manufac- 
turers Have a Standard Service Policy?" was discussed as fol- 
lows by Alvan Macauley. vice president and general manager 
of the Packard Motor Car Company. He spoke as follows; 

The term "service" was adopted by motor car companies In 
the early imperfect days of motor car development, when we 
were all exceedingly sensitive on the subject of repairs. So 
we have universally used the word "service" with the thought 
that it would disguise the existence of our repair depart- 
ments, and give a beneflclent aspect to those necessary evils. 
I believe that our subterfuge has reacted upon us many times 
and in many ways. It would have been better, I feel sure, to 
have handled the situation straight out from the shoulder, 
calling repair departments by their right name. Then our 
good patrons would have expected them to take care of re- 
pairs. Their functions and activities would have been held 
within reasonable limits. 

My dictionary gives seven different definitions of the word 
"service," ranging all the way from "spiritual worship and 
obedience" to "the act of serving: occupation of a servant." 

It is but natural that under so loose and indeterminate a 
name the public should come to expect almost anything in 
the way of service from motor car manufacturers. And hence 
the abuses and misunderstandings that have grown up, harm- 
ful alike to manufacturers and owners. 

The term "service," as it is used in the business In which 
we are all engaged, covers three branches of work, as I see It: 

First — The correction, at the manufacturer's expense, of 
defects in material or workmanship, for which the manufac- 
turer is properly held accountable. 

Second — The repair of vehicles that have deteriorated 
through use or abuse. 

Third — An indefinite something beyond legitimate' repair 
work, which is performed gratis for the purpose of showing 
the broad gauged, good will of the motor car manufacturer 
toward the owners of his vehicles. 

The good will element of service varies widely with dif- 
ferent manufacturers, and even with the different dealers of 
the same manufacturer. It Is supposed to cover a multitude of 
things that the manufacturer will do gratis for anyone who 
purchases his vehicles, and which he is under no obligation 
morally or otherwise to perform, but which he does or agrees 
to do because it will make his patrons talk of his liberality: In 
other words, it is good advertising. 

I think it is correct to say, therefore, that "service" consists 
essentially of repair work and advertising. 

In the absence of specific promises to his patrons, the man- 
ufacturer's obligation extends only to the point of delivering 
to his patrons cars or trucks of his standard of material or 
workmanship. There is no obligation upon him to deliver a 
perfect vehicle, especially since such a vehicle has probably 
not yet been devised. But there is a strong obligation upon all 
of us to deliver to our patrons that quality of material and 
workmanship which we have previously established as our 
standard of excellence. If a particular vehicle Tills below 
that standard, we must make good without expense, if the flaw 
develops and Is brought to our attention within a reasonable 
time. 

"Advertlxlng" Element In Service. 

Beyond this point we are under no moral obligation, and 
what we may do additional constitutes the advertising element 
of service. Up to the point where moral obligation ends and 
service for advertising purposes begins, there should be little 
difference of opinion among us. But when we enter the good 
will or advertising element we vary widely in promise and 
performance. Is there any common ground which it is advis- 
able for all manufacturers to assume and to stand upon. as. 
suming it to be true, as I believe It Is, that every one of us is 
quite willing to go the full length of his moral obligation? 

Assuming that we have delivered to an owner a vehicle 
fully up to our standard, the amount of service he is satisfied 
with depends in general wholly upon what he has been led to 
expect. You well know, from experience that your dealer who 
promises the. most to his owners is not necessarily the dealer 
who has the most satisfied owners. It is not even true that 
the dealer who actually does the most for his patrons Is the 
one who has the most satisfied owners. The fact seems clearly 
to be that that dealer has the greatest proportion of pleased 
users who, at the time of making his sales, explicitly and 
carefully makes It unmlstakeably known to his patrons exactly 
what they will receive in the way of free service, and Just 
what they will be charged for, and who thereafter promptly 
and efficiently makes good his promises, even though they are 
definitely limited In scope. 

It Is a truism that cannot be denied that in the long run 
patrons are better satisfied to pay a fair price for service work, 
If It Is done Immediately the need develops, and If It Is 
thoroughly well done at the first effort, than with careless, 
slipshod repair work for which no charge is made. 



No other branch of industry with which I am familiar gives, 
as a general proposition, so much in the way of free service as 
our own automobile business. The existence of this liberality 
of free service is undoubtedly due to the fact that as soon as 
that automobile business was born, scores of manufacturers 
took it up simultaneously, and from the very outset there was 
the very keenest competition, which patrons availed themselves 
of to extract from motor car manufacturers most lavish prom- 
ises, either expressed or Implied, as to what would be done for 
them without charge. In nearly every other line of business 
history shows usually some one pioneer who developed it to 
the point of success, and who established precedents as to re- 
pair work and service before he had serious competition, and, 
under these circumstances, the pioneer manufacturer did not 
make extravagant promises of free service, and later manu- 
facturers who came into his field usually fell In with the 
precedents he had established. 

Others Pro mine Little Service. 

What kind of service Is promised you when you buy a yacht, 
or a gun, or a locomotive, an Installation for your power plant, 
machine tools, an elevator, or whatnot? In all of these lines 
we expect the manufacturer to make good If he sells us an 
article that is below his established standard of excellence. 
Also, we know perfectly well that if we ask him to do any- 
thing more, we shall expect to pay the bill for time and mate- 
rials, and a reasonable profit. Custom has educated us what 
to expect, and we accept the result without any feeling but 
that It Is only fair and right to pay the bill. The public gen- 
erally is willing to pay what it thinks Is fair, but what It 
thinks Is fair depends entirely upon Its education, and I feel 
that we have all failed in our duty towards our patrons and 
our dealers In not educating them as to what is fair and eco- 
nomically possible In the way of service. We have either left 
them In an indefinite frame of mind, or worse, we have led 
them to believe that we are willing to give more than we 
should give, and are able to give. 

The public naturally will take all the free service It can 
get, and whatever is given is accepted as a matter of right. 
Some dealers In an excess of zeal, arranged to give a day and 
night service, whereby if a truck were Incapacitated during 
the day's business. It could be repaired over night and ready 
for use again in the morning. The public was perfectly willing 
to accept that service without thinking very muc h about it. and 
without properly appreciating It. Hut the dealers found that 
it was impossible to meet expenses with a 24-hour service, or 
to secure thoroughly competent repair men who would work 
in a night shift month in and mouth out. So the dealers have, 
in every case so far as I know, been obliged to give up the 
night service. And then you may be sure a howl went up from 
the public, who. from having the privilege of night service, 
came quickly to esteem it an unalienable right. The owners had 
been educated in the wrong direction. So long as they had 
never been given night service they arranged their affairs so 
as to get along without it. 

Now there is no denying the value of night service to truck 
owners. So would a Sunday service be valuable to them, but 
there arc practical limitations that ordinarily prevent a satis- 
factory service except during the usual time of business. 

I cite this merely to Illustrate the degree to which satis- 
factory service depends upon how an owner has been edu- 
cated. The same principle applies to almost everything we 
are asked to .do for him. 

Service Promise* Are 1 ■equal. 

Some of the troubles connected with service grow out of 
the difficulty of maintaining uniformity in the various dealers' 
establishments and among the various manufacturers. The 
case is found frequently In every city, where a new dealer 
locates and starts In to create a clientele. In order to quickly 
secure a following he makes large promises as to the liberality 
of his service, and for a time at any rate, he does give more 
than other established dealers can afford to give. He does 
this, of course, by way of advertising solely, and ultimately 
he falls back more or less to the level of the other established 
dealers In his town. 

But, in the meanwhile, the pressure is very strong upon the 
established dealers to meet the attractive service conditions 
dangled before the public eye by the newcomer. Most dealers 
fall for it rather than risk losing their customers. So tempor- 
arily, in that town, a new standard of service is established, 
which cannot be permanent because the margins of the busi- 
ness will not allow It. It Is economically bad. and the final 
workout of the situation Is disastrous to all the dealers. In- 
cluding the newcomer. 

If that newcomer had been educated by experience to the 
point where he could see the ultimate development of his 
advertising service, he would not have made the mistake of 
establishing It upon a plane that he could not permanently 
maintain. And If the established dealers had been sufflclently 
educated by experience they would not have allowed them- 
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selves to follow the bad example of the newcomer. 

Another condition that makes against uniform service is 
the almost irresistible temptation of the dealer to favor the 
influential owner. As a matter of right principle, the hum- 
blest citizen who owns one of our vehicles should be given 
exactly the same treatment as James J. Hill, or Henry Ford, 
or the President of the United States. We try to make it so 
in my own business. 

Education In the Cure. 

It takes education along the broadest lines, repeated and 
reiterated, to hold dealers level when these not unusual con- 
ditions present themselves. It takes valuable time to resist 
the demands of a shrewd owner, who is bent upon getting 
something for nothing, or something that wouldn't be given 
his neighbor. But, in the long run, it pays well to sit down 
with him and reason him out of his unfair demands, or failing 
that, to refuse them point blank, because, after all, an owner 
doesn't appreciate a concession that he extorts, and when he 
comes back to the dealer a second time he will have the same 
concession or a better one, or he will take his patronage else- 
where. 

Education is what is badly needed — education along broad 
lines of fair and uniform dealing, untainted by influence or 
pressure. 

Now we have sincerely endeavored to work out our service 
problems along the right lines I have described. At the begin- 
ning of our business existence we were very liberal indeed. I 
could cite you many instances of free repairs after three or 
four years' use of the car, but gradually it became borne in 
upon us that what was given for nothing was not appre- 
ciated, and only whetted the appetite for more. The gratuitous 
element of service work In a large measure lost Its advertis- 
ing value, because many others promised a Ki'eat deal more 
than we could possibly perform. The second-hand trading 
problem loomed large on the horizon, margins narrowed and 
we realized that it was time to reform our service policy upon 
a business basis, under which we would fully and completely 
discharge all of our moral obligations to our patrons, and even 
go somewhat beyond that for good measure, but also, on the 
other hand, to definitely limit the gratis work expected of us. 

The basis of our new policy was a complete, thorough ad- 
vance understanding with our owners as to just what we 
would and would not do. We have not restricted our written 
service policy over what it was before. As a matter of fact 
we have enlarged it. The essential difference is that we have 
cut out indefinlteness by a clear, concise definition of what we 
will do gratis and what we will charge for. And the new 
policy we have proven will, If firmly adhered to, hold all our 
friends, and, at the same time, put our service departments 
on the right side of the ledger. 

We finally arrived at a service policy for cars and a separ- 
ate one for trucks, because we found that the conditions were 
so varying that, while the same principles apply to both, the 
details should be different. Both policies are alike in that 
they are based upon assisting owners of Packard vehicles to 
keep their vehicles In best operating condition, rather than as- 
suming the responsibility for so doing. Nine-tenths of that is, 
and must be, upon the owner and his drivers. And it can be 
placed there, too. if our dealers have a Just, clean-cut service 
policy and stand by it. 

The Packard Service Policy. 

As this is a convention of truck manufacturers, I will con- 
fine myself to our truck service policy. This consists of two 
parts — the warranty of the Packard Motor Car Company and. 
supplementing it, the dealers' service policy. 

The Packard warranty is not essentially different from the 
standard warranty adopted by the National Automobile Cham- 
ber of Commerce. It is our dealers' service policy that Is new. 

Under the dealers' policy, provision Is made for giving the 
owner absolutely first-class service, no matter what happens 
to his truck. If he provides himself with competent drivers, 
or if he will arrange to have his vehicles delivered to the 
dealer's establishment, service should cost him nothing all 
during the first year, In the absence of accidents. But if, for 
any reason, he insists upon Inspection being made away from 
the dealer's service department, then he has to pay a very rea- 
sonable sum for the luxury. 

The underlying idea Is that we provide the facilities en- 



abling the owner to get a year's service at no cost, but if he 
will not bring his vehicles to the dealer's establishment, then 
he must pay according to the distance the dealer has to send 
his Inspector. The essential particulars of our dealers' service 
policy can be summarized as follows: 

(a) For one year the dealer will inspect monthly the 
trucks he has sold and make minor adjustments gratis, if the 
truck is delivered for attention to his service department. 

(b) If not delivered to him. and he is obliged to send a 
workman to wherever the truck may be located, he will in- 
spect and adjust monthly for a year, doing whatever work can 
be completed within three hours at each visit, for a schedule 
of charges as follows: 

Within a 10-mlle radius $1.5" 

Within a 20-mlle radius $2.5" 

Within a 30-mile radius $3.o» 

Beyond 30 miles a special arrangement is to be made, based 
upon the distance the workman has to travel. 

(c) The dealer will make all adjustments as often as the 
owner may desire within the first month after delivery, if the 
truck is brought to him. After that the dealer charges his 
standard rates, except for monthly inspection at his service 
station, and except that during the first 90 days after delivery 
he will replace, gratis, parts that may be furnished without 
charge by the Packard company. All gratis work is to be done 
at the dealer's service station. If a workman has to be sent 
out to replace the free parts, a charge is made to cover any 
expenses of the workman. 

(d) If the truck is delivered within 100 miles of the deal- 
er's store, an Instructor will be supplied gratis for a period of 
three days, which is believed to be sufficient time in which to 
break in the driver and teach him to handle the truck properly. 

(e) After each Inspection the dealer sends to the owner of 
the truck and to the Packard company a report covering the 
results of the inspection, which show not only what was done 
by the Inspector, but also the condition in which he found the 
vehicle, together with any evidences of neglect or abuse. 

Our dealers who are making the most satisfactory and suc- 
cessful use of this new policy are, of course, those who enforce 
It tactfully but firmly. They print it upon the back of their 
order forms and upon all invoices rendered to their patrons for 
work done, whether the work be gratis or charged for. In 
this way. from the very beginning of their relations with the 
owner, the latter buys the truck knowing exactly what he 
will and will not have to pay for. He can secure the assist- 
ance of the dealer to whatever extent he desires in taking 
care of his truck, but there is a proper limitation to the work 
that will be done for him gratis. He is not allowed to im- 
pose upon the dealer. 

We have not forced this service policy upon our dealers. We 
worked It out with their assistance, and they adopted it. for 
the most part enthusiastically, as being an arrangement that 
offered the owner all possible facilities for having his truck 
properly taken care of, if he would avail himself of them In 
the way most economical to the dealer. But If, on the other 
hand, the owner requires special service, then he has to pay 
for it a sufficient amount to give the dealer a chance to live. 

Can manufacturers adopt a standard service policy? Of 
course they can, but they won't probably until the absolute ne- 
cessity is brought home to them through the financial show- 
ing of their dealers. It will come In time as a matter of self- 
preservation. I hope It will come soon, because the margin of 
profit from the manufacture and sale of gasoline vehicles is 
narrowing rapidly under the intensive competition. 

I believe all of our members are ready to adopt a standard 
service policy as soon as they are shown one that Is in suc- 
cessful operation and which Is fair to owners and possible of 
being carried out by the dealers. Our experience with our new 
dealer's policy indicates that we have taken a long step in ad- 
vance. It is showing excellent results and after six months' 
experience with it. we have not found that we want to change 
it. I don't mean that we have had no trouble in introducing 
it. Any change brings complications, but the difficulties have 
not been serious, and the policy has been successful in every 
case where the dealer has really tried to establish it. 



EDUCATE THE DEALER TO SELL TRUCKS-Patten. 



The next paper was delivered by Robert O. Patten, truck 
sales manager of the Pierce-Arrow Motor Car Company, and 
was entitled, "Can the Dealer Make Money Selling Trucks, and 
If Not What Is His Function?" The paper follows: 

Among the greatest problems now confronting the manu- 
facturer of motor trucks is the sale of these trucks to the con- 
sumer and then properly looking after them so that they will 
give the satisfaction which may reasonably be expected. Ap- 
parently there is great unrest and question as to the best 
method to accomplish these two objects. Some manufacturers 
think from-factory-to-consumer is the proper course to pur- 
sue, others the branch house, and a third, the dealer: and the 
equation is being attempted through these three channels. 

The author of this paper, having his experience with the 
dealer method, is of the opinion that this Is the most satisfac- 
tory channel through which to sell trucks, provided the maker 
Is willing to study the practical problems which confront the 
dealer, co-operate with the dealer in working out his troubles 
and. above all. educate him how to sell trucks — and what is 
equally Important, assist the user in working out his troubles. 

But ask the average automobile dealer what his experience 



has been in handling trucks, and the answer in the majority of 
cases will be one expressing dissatisfaction with the business 
In all Its phases. The main reason for this is the fact that 
the dealer is usually an automobile man, has felt those qualifi- 
cations fitted him to sell trucks and has never appreciated the 
true necessities for success in the truck business. 

The automobile dealer, when he accepted a truck agency, 
did not realize he was entering Into a distinctly different field 
of endeavor. His selling methods of ease of riding, silence, 
beautiful body lines and casual demonstrations were all upset. 
He found he was no longer dealing with those who had but a 
vague idea of motor ear construction but. on the other hand, 
he was confronted with business organizations who in the main 
were successful, and that he had to convince more than one In- 
dividual before the sale of a truck was made. Comparing the 
sale of passenger vehicles and trucks, the latter seemed to be 
drudgery, and dealers were disappointed over the slow prog- 
ress they were able to make. 

Unfortunately in many instances the sale of trucks from 
manufacturer to dealer and from dealer to user has been a 
case of the blind leading the blind. The manufacturer has led 
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the dealer to believe many things, and the dealer in turn has, 
with good intention, passed the misinformation along to the 
customer, with the result that all these parties, as time goes 
on, realize that a bad relation has been established. This one 
point can best be emphasized under the topic of overloading. 
The maker tells the dealer how strong and rugged is his 
chassis; how the engineers have provided for safety factors 
in the vital working parts, and intimates the ability of the 
truck to carry over its rated capacity. All of this is simply 
an invitation for the dealer to sell the user a truck with the 
understanding that it may without injury be considerably 
overloaded. We all know the outcome of transactions of this 
kind, which fortunately are becoming less and less, but past 
instances have caused great damage and loss to the industry. 
It takes moral courage to turn down a sale, but many times it 
is the wise course to pursue, and the dealer will all the more 
appreciate his factory connection if you tell him good reasons 
why not to make a sale. 

Dealers Find Trucks Unprofitable. 

Dealers will tell you the truck business is unprofitable be- 
cause it costs too much for service. If it does, it Is largely the 
dealers' own fault. Motor trucks today are supposed to be sold 
by the manufacturer on a standard 90-day warranty. If the 
maker will insist upon the dealer having his warranty contract 
with the user on this basis, much expense and trouble can be 
avoided. The dealer, however, seems to feel it incumbent upon 
himself to extend the guarantee in both terms and time, feel- 
ing that otherwise he would lose business. In case of trouble, 
dealer advises the factory of the point in question being a spe- 
cial one, requests extraordinary consideration, and the factory 
in turn, rather than quarrel with the dealer, unintentionally 
becomes a violator of its own contract of warranty. The bars 
are down and now the line of demarcation between service and 
imposition Is so fine drawn it can hardly be observed. 

The condition of affairs can be avoided if the dealer will 
stand hard and fast to his factory instructions on warranty. 
When a dealer makes concessions in terms of purchase, he is 
admitting that the buyer is a better business man than him- 
self, and he is no longer a salesman, but Is simply an order 
taker, who accepts what is handed to him. No dealer today 
gets any credit from truck buyers for trying to give away his 
profits and service, and few, if any. orders .ire actually lost be- 
cause the buyer cannot have his wishes carried out in every 
respect. , 

I'nfortunately for the buying public and the dealer too. 
there has been too little educational matter placed in the hands 
of the dealer by the factory. The sales manager has demanded 
sales from the dealers, but he neglects to place in the dealers 
hands the proper ammunition out of which sales can be cre- 
ated. In place of good, intelligent reading matter as to what 
a truck may or may not be expected to do, there Is too much 
bombastic talk about efficiency, transportation engineering;, 
fourth fractional figures and other theories. The advertising 
manager at the factory in his copy Invites the public at large 
to have their transportation looked into free of charge. Like 
the patent medicine remedy, if the motor truck does not cure 
all hauling evils, your money back and no charges. This sort 
of thing has been over done. The dealer knows it is simply 
bait to create prospects for him, and in the large percentage 
of cases if he were asked to analyze an Important transporta- 
tion installation he would be scared stiff, and certainly would 
not or could not afford to do It free of charge. Nor can any 
dealer be expected to entirely reform, after casual investiga- 
tion, what it has taken the establishment years to build up. 
He can only offer his wares for sale, make his recommendation, 
and allow the buyer to make the choice that their experience 
dictates will fit the business. 

( outs Are Dangerous Ground. 

More satisfactory progress in point of sales could be made 
by dealers if they would concentrate in trying to sell trucks 
upon the fact that the motor truck is a time and distance 
saver: point out the adoption of motor trucks by the large In- 
dustrial concerns and a similar line of selling talk. It is a 
positive fact that only those who have made a most careful 
study of costs are qualified to discuss that angle of transpor- 
tation. The average dealer, If he attempts a discussion of cost 
figures, will usually either confuse the buyer or, if the buyer is 
well posted, confuse himself. In the main, I do not recom- 
mend a discussion of costs by the dealer. There are too many 
other attractive points In favor of motor trucks without In- 
jecting a rather dangerous and misleading topic, which takes 
an expert to handle Intelligently. 

The dealer needs information that he can pass along to his 
customer. This information if of the right sort Is educational 
and Is going to help the Industry more than anything else, be- 
cause the dealer will be telling the truth to the buyer and 
there won't be any misunderstanding later on. Manufacturers 
should not be afraid of placing confidence in the dealer, be- 
cause their interests are mutual, and if the dealer gets into 
trouble the manufacturer sooner or later will In that terri- 
tory ride in the same boat. 

On account of the author having heard so many misstate- 
ments made through pure Ignorance, by both branch house 
salesmen and dealers, he desires to emphasize the plea that 



manufacturers give their selling connections honestly and 
frankly essential information, such as how much a chassis 
weighs; how many miles It runs to the gallon of gasoline and 
oil; the actual rated horsepower; the speed of the truck and 
other points vital to the buyer. Unless your selling connec- 
tions have these facts from you, they won't say they don't 
know. They will guess, and if they don't guess correctly, then 
the buyer has to find it out himself and he will feel he has been 
deceived. 

The over-anxiety of the dealer to make sales — an enthu- 
siasm shared by many factory sales managers— has proven his 
undoing. There Is a demand for the motor truck, but this can 
never be normally increased by price concessions, ridiculous 
long-term payments, trading obsolete equipment or abuses of 
that sort. Following methods of sales operation of this kind 
simply places all of us deeper in the mire. 

Great disappointment over the sales made by dealers Is a 
general complaint. A comparison is made with the passenger 
vehicle business. This Is a totally wrong point of view. The 
sale of motor trucks never has been nor never can be so great 
as passe/iger vehicles, for the simple reason there Is not the 
absorbing power. A dealer In a town of say 50,000 popula- 
tion may handle a high priced car, a medium priced and a so- 
called cheap one. He will within his territory in a good year 
dispose of probably about 100 cars. He cannot possibly hope 
to do so well with the motor trucks, because the individual 
purchasing percentage of passenger vehicles is far and away 
in excess of the corporation percentage capable of buying mo- 
tor trucks. 

Conservatism Most Necessary. 

Utopian fields are not to be reached via the motor truck. 
Great advances have been made the past five years In the right 
direction, but there still remains great room for improvement. 
Conservatism should be the keynote — ultra conservatism on the 
part of the maker with the dealer in order that all dealings 
may be on a sound commercial basis. Sales may not be so 
rapid, but they will be more profitable sales that will bring 
repeat orders and a host of friends. Dealers who have been 
unsuccessful with trucks and are discouraged are not them- 
selves entirely to blame. Great responsibility rests with their 
factory connection, upon whose judgment they have relied and 
failed. But to the dealer, there are many hopeful signs. Manu- 
facturers in the main have passed beyond the experimental 
stage so far as cardinal principles of construction are con- 
cerned, and the dealer will no longer have to share the heavy 
burdens of so-called engineering mistakes or be termed a 
kicker. In addition to this, it can be truthfully said that the 
motor truck is generally accepted and the great expense of 
pioneering it as theory is past. Financial accommodations 
can be had for legitimate transportation expansion by pur- 
chase of motor trucks, and purchases of this kind are no 
longer regarded as an expenditure which is questionable. All 
of these conditions are cheerful signs to the dealer to try again 
with the percentage for success In his favor, provided he is 
conservative in his expectations and method of conducting his 
business. 

In the main the dealers who handle trucks also sell passen- 
ger vehicles, and one of the gravest errors made has been the 
attempt to handle both lines in the same manner. The truck 
business must be a department in itself. It must have a de- 
partment manager, salesman and emergency men, who handle 
trucks and trucks alone. A passenger vehicle salesman, if he 
is highly competent, cannot also sell trucks at the same time. 
A truck salesman must know the unit to recommend; the ap- 
proximate cost of operation; the type of body best suited for 
the requirements and many other essential points. It Is a real 
man's job to sell motor trucks today, and anyone who hopes 
to make a success of it cannot straddle the fence and divide 
his time between trucks and touring cars. At the expense of 
repetition, dealers departmentlze your truck business and your 
car business; otherwise you will have a failure In both. 

The author of this paper believes the function of a dealer 
may be quite as satisfactory as that of a branch house In 
handling commercial vehicles. It has been asserted that 
branch houses can be more directly handled by the factory on 
account of ownership, and that while a branch house may be 
Instructed to take certain action they may assume only the 
form of a suggestion to a dealer. The answer to this sup- 
posed condition is that any live dealer will listen and accept 
the judgment of the factory If the suggestion Is a good one — 
and the factory will not make bad suggestions Intentionally, 
whether to branch house or dealer. In case of a dealer or 
branch house, the effort to attain the same results prevails, 
and while a factory having a proprietary Interest may dictate 
to any extent, the privilege of enjoying a disciplining power 
Is more than offset by getting from the dealer his greatest ef- 
fort, which he gives because the profit he makes is his own. 

For some unknown reason it is a belief that factory 
branches carry more complete stock of parts and give better 
service to customers. Dealers In the larger centres have serv- 
ice stations that compare quite favorably with branch houses, 
and there is no good business reason why a dealer cannot main- 
tain a business quite as well as a branch house, because In 
either case it is simply a question of what the business will 
afford. 



INVESTIGATE SERVICE CONDITIONS -Munroe. 



The subject on which Vernon Munroe, president of the In- 
ternational Motor Company, spoke, was: "Why Service Condi- 
tions Should Be Investigated and Recommendations Made Be- 
fore Selling a Customer." He said: 



A direct and complete answer to this question would be — - 
"Because every manufacturer should know before he sells Tils 
product whether or not it will result in credit to himself and 
satisfaction to the buyer," and in the motor truck business this 
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usually requires some Investigation. 

We may certainly take it for granted that service conditions 
under which a truck is to be operated should be known to the 
manufacturer before the sale of the truck Is made, if he Is to 
recommend the particular type of truck suitable for the par- 
ticular use, or if he is to advise the customer not to buy a truck 
at all, if that is the proper advice to Rive. 

We are somewhat on the defensive in discussing this ques- 
tion, because of the past of the business, its early history and 
its recent experience, because of our selling- methods and our 
general policy which, unfortunately, have often been subject 
to criticism by the public and by ourselves. 

It is probable that in any new field. In any new industry, 
it is Inevitable that many mistakes in detail should be made, 
but It would seem as though some of the mistakes made in 
principle bv early truck makers should have been foreseen, as, 
after all, good business principles are the same in all lines of 
business and it should not have taken five nor 10 years to tlnd 
out that they applied to the truck business as to any other and 
in like degree. 

One principle applicable to all business that all will recog- 
nize and will admit, - is that the interests of the manufacturer 
and his customers ore. in the long run, the same: that to sell a 
customer a truck which will not do his work, when perhaps no 
truck will do his work. Is like selling a man a fur coat for use 
in Cuba or a straw hat for the Arctic circle. Too often has a 
sale been made to keep a competitor's article out of the mar- 
ket, without regard to the best interests either of the cus- 
tomer or the manufacturer, when It should have been realized 
that to get a competitor s truck into service when it could not 
operate successfully Is less damaging then to put ones own 
product into such service. 

For the purpose of bringing out more clearly the matter 
to be discussed, let me reword the question as follows: 

"How far should service conditions be investigated before a 
sale is made to a prospective customer and what should be the 
nature and extent of the recommendations made?" 

Thorough investigation of service conditions should be 
made to the point that will insure the manufacturer that his 
truck when sold, will reflect credit upon him, will result In 
additional sales to the same or to other customers, and in profit 
to the particular buyer. It Is not conceivable that there can 
be any marked difference of opinion as to the truth of this 
statement or as to the wisdom of this policy. Ours is a perma- 
nent business and requires for its success a good will that is 
founded upon as many years of honest, good treatment of cus- 
tomers as is possible. A boiler that will not heat or that will 
overheat an egg that will not hatch or that will hatch when 
not wanted: a truck that will not result In profit to Its owner, 
ire alike commodities that will not continue to sell success- 
fully and none are Interested in a dying business. For our 
own sakes we must determine what is wanted In order to sup- 
ply It: there must be no guess work about It: it Is not a busi- 
ness of hopes and wishes: there is no mystery connected with 
it and the sooner it is treated as a real business— a machinery 
business just like any other machinery business— the sooner 
this industry will be on the right track. 

Investigation* Alway* Nece»«nry. 

Now investigations and demonstrations are necessary in 
the machinery business and will always be so. They are nec- 
essary in our business and will always be so— investigations 
certainly, demonstrations probably— and to the point that In- 
vestigation is necessary to satisfy the maker that the sale is a 
right sale there can be no difference of opinion. Therefore. 1 
think we are justified in saying that investigation and recom- 
mendations are unquestionably justified when carried only to 
the point of satisfying the manufacturer that his product. If 
sold will do itself justice and prove satisfactory to the owner. 

The question for discussion, on which there may be a dif- 
ference of opinion, is how far one is justified in investigating 
for a prospect bevond the point of satisfying ones self as to 
the sale being a good one, and to what extent recommenda- 
tions are advisable, especially as to operating after purchase 

This seems to me to be a question solely of selling policy, or 
commen sense and of good faith. 

As a question of selling policy, we must consider the quan- 
tity of trucks which may be required by the prospect, the prob- 
ability that a purchase will be made, the cost of the Investi- 
gation, the difficulty of determining the truth and the good 
faith of the prospect. 

I do not believe it to be a wise selling policy to investigate, 
instruct recommend, without limit, partly because of the heavy 
expense which such a policy properly carried out would in- 
volve and partly because I feel keenly that It is exceedingly 
easv for one to get into deep water— over one's head— when It 
conies to teaching the other fellow something about his own 
business If one is fairly to avoid the latter difficulty, it will 
require the employment of an expert or experts of very un- 
usual calibre who, while having a broad insight into all kinds 
of business will also be masters of detail and competent to 
study and pass upon almost every form of transportation prob- 
lem likely to exist. 

Our salesmen should be of sufficient calibre to know, and to 
consider in selling, the axiomatic factor determining the wis- 
dom of using motor transport in place of horse equipment— 
the volume of freight to be handled, the speed required, the 
road conditions, loading and unloading problems, seasonal con- 
ditions number of working hours, and so on. If the sales- 
man is honest (and we must assume he Is, because if he is not 
we are condemning our own management), If he Is reasonably 
Intelligent (which he must be or he will quickly eliminate him- 
self from the business), he should be able to determine with 
reasonable exactness whether or not a sale Is a good one in 
nine out of 10 cases, and in the 10th he should know enough 



of the situation to be able to determine which particular fac- 
tor involved is outside his powers and report to the head of 
his department for advice and assistance. 

Now this 10th case. In a very large proportion of cases, 
should be fairly clear to the head of the department and should 
require comparatively little further investigation and not too 
much study on his part, I say should, because I believe that 
the vast majority of cases will be covered under my claim 
that investigation Is justified and, in fact, necessary to deter- 
mine the fact that the sale is a good one from the point of 
view of the maker. We may, therefore, agree that in deter- 
mining further the point to which investigation is justified, it 
is certainly Justified as long as it can be done by the sales- 
man and by his immediate superior. 

There will, however, always be a large class of cases which 
will require more knowledge than is possessed by the sales- 
man, more time than the department head has to devote to 
them, which must be studied by what, in our advertising liter- 
ature, we are pleased to call our traffic departments. 

Traffic Department* Kxtreme. 

Now, in our traffic departments the commodity most im- 
portant of all is what is required in every branch of our busi- 
ness: namely, common sense — and then more common sense — 
and then still more common sense. It is a department where, 
1 believe. It Is easier to go to extremes than in any other con- 
nected with our industry, except publicity. The reason for It 
is round, I think, in the fact that first the traffic engineer must 
create a job for himself and unless he is enthusiastic and hard 
working he will not succeed, and if he is he will likely outrun 
the safe limits of his duty. 

Then, too, the demands upon a traffic department made by 
the sales department will always be heavy and unless the ob- 
ject of investigations Is kept clearly in mind, both by the traf- 
fic department and the head of the sales department, the same 
result will be met as has been met so widely in our service de- 
partment; namely, a heavy expense built up around service for 
the sake of assisting in the selling, with results of certain In- 
Jury to the service and doubtful value to the selling;. Now, 
perhaps, I will appear to have argued in a circle and to have 
coine back almost to the point of saying that investigation 
is justifiable only from the necessity of assuring ourselves 
that our product is sold only where It will do well. 

■•robing Into New Field*. 

There Is. however, a large class of cases which must be 
treated on their merits from the viewpoint of developing new 
fields, and 1 will attempt briefly to outline a few. 

A great railroad company with congested terminals Is con- 
sidering the wisdom of delivering freight by motor trucks In- 
stead of by the truck men handling freight for the various con- 
signees. Here is a subject for the deepest and most careful 
study — a study of traffic conditions, or freight conditions, of 
railroad practise. Should we be assured of the good faith of 
the railroad company, of its real desire to know the truth, and 
its willingness to deal with us; should It be proved that a 
change to motors will save time, money and friction and con- 
duce to more efficient railroading, there can be no doubt of 
the propriety of careful investigation at almost any reasonable 
cost, keeping clearly in mind that the problem is first a rail- 
road problem to be investigated by the railroad with our help 
and not a truck problem to be studied by us with the help of 
the railroad. The result may prove the wisdom of changing 
to motors, in which case the company making the study should 
secure the sale: or it may prove a change to be unwise, in 
which case we should be the first to admit it. 

Similar cases may be suggested without limit. Probable 
advantages from the establishment of bus lines, or profits to 
be secured or increased by employing motors for general ex- 
press service or local deliveries, are fair examples of legitimate 
prospects where investigation may be extended to great limits, 
always again keeping in mind that one studying another man's 
business, as to which he has only a limited experience and in- 
sufficient data, must make use of the wider knowledge and ex- 
perience of the truck man or omnibus man himself. 

In this rather hasty and superficial way I have attempted 
to point out what I believe to be the merits and limits of in- 
vestigation of the service conditions under which our trucks, 
if sold, are to be operated. 

Let me summarize it again: 

Investigation to determine whether or not the truck, when 
sold, will be reasonably certain to do the work is justified and 
necessary. 

Investigations such as should be made by a salesman under 
supervision by his department head are also entirely justifiable. 

Investigation by a special department for that purpose 
should be made with great conservatism and then only from 
the point of view of the customer; in other words, by assist- 
ing him to study his own problem and not by studying our- 
selves — a problem as to which our knowledge of facts must be 
superficial and our conclusions may be not only biased, but 
unsound. 

In carrying out any policy regarding this important mat- 
ter, let us always remember we are selling machinery. It Is 
often said we are selling transportation and by that. I take It. 
is meant that we are agreeing to furnish proper service to cus- 
tomers buying our trucks. We all of us know. I think, that 
this slogan has led to much misunderstanding on the part of 
our customers: much misleading by short-sighted salesmen, 
who think only of their commission, and that It is a heavy tax 
upon our companies in free repair and guarantee allowances. 

We must conduct our business along conservative lines, like 
any other business, and In accordance with general rules ap- 



( Continued on Vnge 264.) 
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"JITNEYS" OPERATED IN 106 CITIES. 



ONE of the most comprehensive investigations of 
national status of the "jitney" 'bus service was 
recently conducted by the Fidelity Trust Company. 
Baltimore, Md., for a firm of engineers and contractors 
of New York City. The investigation covered 138 cit- 
ies in 45 states and Canada, and shows that of these 
cities there were 106 in which "jitneys" were in opera- 
tion. In seven of the 32 cities reported as not having 
"jitney" services at that time, "jitneys" had been oper- 
ated, but had been discontinued either through the in- 
fluence of prohibitive legislation, in one form and an- 
other, or through the fact that the operators were con- 
vinced that the business was unprofitable. 

Of all the cities of the country. Providence, R. I., 
seems to have the largest number of "jitneys," the to- 
tal number approximating 900. It was also shown 
that throughout New England the serv- 
ice had increased more rapidly and to 
greater proportions than in other sections 
of the country, not even excepting the 
West, where the idea is said to have been 
conceived. One exception to the state- 
ment is shown in Boston, where at the 
present time only one "jitney" line is in 
operation, two touring cars being run as 
"jitneys" from Park street to the Fenway 
baseball grounds. In Maine the B. R. &• 
E. railroad is said to have under consid- 
eration a "jitney" service as an extension 
of its transportation facilities, to operate 
from Bangor to Winterport. A 12-pas- 
senger Stanley steamer is to be placed in 
service if the plan is matured. 

The participation of the railroads, 
especially the street railways, in "jit- 
ney" service is not original with 
the Maine road. The street railway company of Rich- 
mond. Ya., recently bought 100 automobiles, which it 
operates in conjunction with its street cars. The 
Pennsylvania senate recently passed the "jitney" 
house bill, which permits street railway companies to 
enter the "jitney" business. Others will probably fol- 
low the example to defend their treasuries from serious 
inroads. The "jitneys" are said to have forced the Los 
Angeles, Cal., railway company to reduce its service, 
while in Oakland, Cal., the earnings of San Francisco- 
Oakland Terminal Railways is said to have decreased 
S100.U00 in six months. At the other hand, the num- 
ber of "jitneys" in San Francisco has decreased, there 
being about 300 less than were in operation three 
months ago. The earnings of the Atlantic City street 
railway have been adversely effected to the extent of 
at least 25 per cent., is a recent statement. The loss 
suffered by the railway of Hot Springs. Ark., is re- 
ported as amounting to about 18 per cent, of its cur- 
tent earnings. 



In the larger cities, the "jitneys" seem to find dif- 
ficulty in gaining a permanent foothold. There is none 
in operation in New York City, and only a few in Phil- 
adelphia, where it is said the public does not consider 
them seriously. Chicago has but a few. Cleveland 
and Albany (N. Y.) have one each, while an attempt 
to institute a service in Buffalo was abandoned when 
the city council adopted stringent regulations. In the 
South the "jitney" owners are facing severe municipal 
regulations, especially in Atlanta, where a recent city 
ordinance requires each owner to be placed under bond 
and imposes a tax for the use of the streets. The city 
council of Charleston, S. C, has anticipated the "jit- 
ney," that body having regulations under considera- 
tion, although there is yet not a single "jitney" to reg- 
ulate. In Memphis. Tenn., the number of "jitneys" 




International Harvexter 'Bumm in line In Omaha, Neb., aa Jltuey*. 

has dwindled from 369 to 110, with indications that 
this figure will be even lower very soon. The number 
in New Orleans is also said to be decreasing. Hous- 
ton, Tex., has now about 350 "jitneys" in operation. 
While reports from Winnepeg and Toronto indicate 
that the "jitney" wave is still at its highest point, the 
statement is made that in Ottawa one "jitney" was in 
operation for four days and then was discontinued be- 
cause of lack of patronage. 



INTERNATIONAL HARVESTER "JITNEYS." 



Several manufacturers of light vehicles are produc- 
ing special bodies on standard chassis for "jitney" 
service. The International Harvester Company is 
ecpiipping a chassis with a body that has a side en- 
trance just behind the driver, so that he can conven- 
iently collect fares. As will be noted in the accom- 
panying illustration, a step is provided for passengers, 
and this is equipped with a hand rail for greater con- 
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venience. The storm curtains that fully enclose the 
body are adequate for the full protection of the pas- 
sengers in inclement weather. The locality of the 
scene illustrated is Omaha. Neb. 



LONG DISTANCE "JITNEY" LINE. 

Probably one of the most ambitious plans for "jit- 
ney" service yet devised is that which promoters in 
Atlanta. Ga., are said to be contemplating. The plan 
is stated to include the inauguration of a series of over- 
land "jitney" routes that ultimately will provide travel 
by automobile from New York City through Phila- 
delphia, Baltimore, Washington, Richmond, Atlanta, 
Chattanooga and Xew Orleans. Although the name 
"jitney," which is generally understood to be the 
equivalent of five cents, will be used, the fare of course 
will be much greater, probably equal, if not greater, 
than the fare charged by the railroads serving the 
same territory. 

The plan of operation is to form an association. 



pavement or surface. As it usually supplies only short 
haul transportation it is likely, if permanently estab- 
lished, to increase the congestion in the department 
house districts of cities and limit the upbuilding of the 
outlying districts. It is likely for the same reasons to 
increase the property valuations near the centre of cit- 
ies, while it reduces those in the outlying districts. It 
increases congestion in streets. Because of the high 
cost of operation it cannot be permanently successful. 
If it is successful it will take the form of the motor 
'bus rather than the present types of "jitney" vehicles. 



CHALMERS' "JITNEY" SERVICE. 




Transporting Chalmers' Workmen In Motor Truck* When Street Car Men 

Went on Strike. 

each member operating his cars over a specific link of 
the route, the average run of which will be about 25 
miles. Operators who fail to maintain the schedule 
adopted, or to provide suitable cars and accommoda- 
tions, will lose their franchises. The time consumed 
on runs will be about equal to that of the average 
steam train. 



In the midst of the spring rush of business in the 
Detroit plant of the Chalmer Motor Company, the 
local street car men began a strike and the transporta- 
tion facilities in their control ended temporarily. To 
meet the exigencies of the occasion the Chalmers 
company inaugurated a very complete transportation 
service, to carry its workmen to the plant from all 
parts of the city and return them to their 
homes at a minimum consumption of 
time. W hile this service could not be 
called a "jitney" service, in the strict 
sense of the word, inasmuch as the com- 
pany did not demand fares of its work- 
men, it answered all practicable purposes 
admirably. The workmen were given 
badges, entitled them to ride on any of 
100 touring cars or the large trucks con- 
verted into carryalls, some of which are 
shown in an accompanying illustration. 

The vehicles were operated on defin- 
ite routes, covering all the main street 
car lines in the city, and, while the street 
car men were out on strike, the Chal- 
mers workmen were taken promptly to 
the factory in the morning and returned 
to their homes at night as quickly and in a majority of 
cases more quickly than they could have reached there 
by the street car systems. 



"JITNEY" LEGISLATION. 



CONDEMNS THE JITNEY. 



Wholesale condemnation of the "jitney" has been 
made by a committee of the Oakland, Cal., Chamber 
of Commerce after an extensive investigation. The 
committee's report can be summed up as follows: It 
has caused a shrinkage of millions of dollars in the 
value of street railway securities, many of which are 
held by savings banks, public institutions and worthy 
investors. It robs the city of a portion of the earnings 
of the street railway companies, which many of them 
get under their franchises. It increases the cost of 
maintaining the streets and roads by wearing out the 



The Massachusetts legislature has overwhelmingly 
defeated a bill requiring a bond of $5000 for each car 
operated in "jitney" service in the state. In Michigan, 
an ordinance was passed in Grand Rapids providing 
that the "jitney" owners must pay license fees of $35 
to $60, and in addition pay half of the salaries of the 
traffic squad officers. In Ohio, 15 owners of "jitneys" 
were forced out of business in Ashtabula when they 
were required by ordinance to pay a $100 a year license 
and bond their cars for $5000. In Georgia, the drivers 
of "jitney" cars in operation in Savannah have secured 
an injunction to prevent the city from enforcing a 
"jitney" ordinance which they declare is discrimin- 
atory and illegal. 
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♦JITNEY" LIABILITY INSURANCE. 



A limited mutual insurance company to take care 
of the insurance of members has been organized under 
the title of the Automobile Liability Association by 
the Independent "Jitney" Association of Milwaukee. 
Wis. It will be operated by Wisconsin laws, but can- 
not do business until applications for 200 policies have 
been received. This organization is trying to obtain 
permission for the drivers of cars to smoke, and to al- 
low members of a single family to crowd into a car 
in any way they are able, and to allow any one under 
12 years of age to sit on the lap of another passenger 
if he or she is agreeable. 



CHALMERS TALKS ON SELLING. 



A talk to the Chalmers Motor Car Company's deal- 
ers from several states at a meeting held at the fac- 
tory at Detroit, Mich., recently, was given by Hugh 
Chalmers, president of the company, and although the 
remarks referred to passenger car sales, they are 
equally applicable to the selling of trucks. 

"Every dealer ought to figure on selling not a 
monthly quota, but a weekly quota of cars. If you 
sell two cars on Monday make up your mind that you 
are going to sell a lot more that week instead of rest- 
ing on your laurels. If the week opens up well play it 
to the limit. 

"You have just so many cars to sell to make your 
expenses. Every car you sell after that is velvet. The 
quicker you sell your first car of the week the more 
quickly you cross from your expense account to profits. 
Every hour you take from selling cars you take from 
the productive end of your business." 

The dealers and many prospects they brought with 
them left the factory in new Chalmers cars. Sixty- 
eight in all were driven home. 



FORD DESIGNS $200 FARM TRACTOR. 



While not publicly announced, statement is made 
in Detroit, Mich., that the Ford Motor Car Company 
has perfected a farm tractor which it will place in the 
market next fall which will sell for $200. 

This tractor will have the regulation Ford engine, 
radiator and numerous other parts. One has been 
built and exhaustively tested on Henry Ford's farm, 
near Detroit, where it is said to have done the work 
of six horses over all sorts of ground. 

With the prices of horses very high owing to the 
war — a farmer is now obliged to pay $500 or more for 
a good team — the possibilities for such a tractor are 
seemingly very large. 

The tests of the tractor so far are said to have been 
made in all sorts of soil and under all kinds of weather 
conditions. The tractor will have something of the 
characteristic Ford appearance. But it will have a 
much shorter and stronger frame than the touring car. 

Above the motor, supported on strong arms, will 



be two large water tanks, to increase water in the cool- 
ing system to insure keeping the motor cool under 
hard and continuous work. The rear wheels, with 
steel tires, 12 inches wide, will be equipped with 
flanges and spikes. The weight of the experimental 
tractor is said to be 1600 pounds, but the designers 
hope to decrease this weight to 1500 pounds. 



HARRY T. DUNN JOINS OVERLAND FORCES. 



Mr. Harry T. Dunn, president of the Fisk Rubber 
Company, Chicopee Falls. Mass., since its inception, 
has acquired an interest and has become vice presi- 
dent and director of the Willys-Overland Company of 
Toledo, O., and in the future will devote the greater 
part of his time to that company. 

Mr. Dunn was largely responsible for the policies 
that established the Fisk Rubber Company in its 
present position in the industry. He has long been a 
close personal friend of Mr. Willys. The rapid 
growth of the Willys-Overland company and the 
plans which Mr. Willys has formulated for its future 
development brought about the arrangement. There 
will be no changes in the personel of either the Fisk 
Rubber Company or the W illys-Overland Company. 



PITTSBURG BUYS MOTORCYCLES. 



The Pittsburg city council has authorized Safety 
Director Charles S. Hubbard to install in all engine 
houses motorcycles equipped with fire extinguishers. 
The motorcycle men will respond to still alarms and 
emergency calls. They are expected to take care of 
small fires and to save the department much expense 
incurred at present by useless runs. 

The city recently purchased a large number of mo- 
torcycles for the mounted police squad. Horses have 
been abandoned except for a few traffic men in the 
down town section. The city regarded the horse 
squad as more ornamental than useful and the greater 
speed of the motorcycles is expected to much increase 
the efficiency of the men. 



GOODYEAR EMPLOYEES' SUGGESTIONS. 



A system has been adopted by the Goodyear Tire 
and Rubber Company by which any suggestions that 
employees may have to make regarding the company's 
methods may be transmitted to the management and 
if they are adopted the men receive suitable rewards 
for making them. 



AMERICAN MOTOR TRUCKS FOR GREECE. 



The Grecian government has recently purchased 25 
KisselKar trucks for army use. These are equipped 
with standard army bodies and are \y> and 2'/»-ton 
sizes. They are the first American trucks that have 
been sold to the Greek government. 
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HALL 3^ TON TRUCK. 



New Chain Driven Machine Built, by 
Lewis-Hall Iron Works, Detroit. 



The Lewis-Hall Iron Works of Detroit has 
brought out a new 3j/2-ton chain drive truck. This 
company is successor to the structural steel business 
of Henry B. Lewis, who has been in business in De- 
troit for 20 years. Mr. Lewis is president and Harry 
S. Hall is vice president. The design was produced 
by and the manufacture of the new truck is directly in 
•charge of \Y. K. Ackerman, who organized the old Re- 
liance Truck Company, which was purchased by the 
General Motors Company and has more lately been 
connected with the Standard Truck Company. 

W hile the first truck to be put out is a chain driven 
type, worm driven models are said to be planned, and 
will shortly be placed on the market. Before the de- 
sign was completed a careful study was made of the 
requirements of the British army experts in charge of 
supplying motor transport and several factors were 



and the wheelbase is optional, with 144 inches as the 
standard. Other dimensions obtainable are 120, 168, 
192 and 216 inches. Five-ton springs may be mounted 
at the rear axle for $10 extra, and for $40 40-inch rear 
wheels with five-inch dual tires will be mounted. The 
price of the standard 3^2-ton size is $2800. 

Owing to special construction of the carburetor the 
builders expect to get eight to nine miles to the gallon 
of gasoline. These special features include a Kramer 
type throttle governor, which operates according to 
the speed of the mixture as it flows into the mixing 
chambers of the Zenith carburetor. To obviate diffi- 
culties arising from uneven running at low speeds, the 
carburetor is fitted with a special by-pass so that 
when idling or running at very low speeds under load 
the mixture is delivered to the governor valve instead 
of through the regular mixing chamber. 



TRUCKS FOR BOSTON MAILS. 




.stripped Chan*!* of the Hall 3%-Ton Truck, Dealtrned to Meet Requirement* of Foreign 

Purchasers. 

included to meet their specifications. 

Among these are the frame construction, the 
spring mounting for the radiator, a large capacity wa- 
ter circulating system, a 32-gallon fuel tank, tapered 
point springs and metric spark plug and tire sizes. 

The frames are made of six-inch steel channels that 
have been developed by the engineering department 
of the new company, but most of the mechanism is the 
product of well known parts makers. These include 
Continental motors. Brown-Lipe transmission gear- 
sets, Gemmer steering gears, Kinsler-Bennett and 
Spicer universal joints and Timken transmission gear- 
set and jackshaft bearings. 

The motor has a bore of 4 T /> inches and stroke of 
5V> inches, is a four-cylinder construction and is a unit 
with a dry plate clutch and the gearset. The gearset 
is progressive, having three forward speed ratios and 
reverse. There are four sets of brakes — two on the 
jackshaft and two on the brakes. The truck is left 
side driven, with centre control. 

The front tread is 65 inches, with five-inch single 
solid tires and the rear tread with five-inch dual tires 
is 72 inches. The wheels are 36 inches in diameter 



For the purpose of replacing a service formerly 
performed by the Boston Elevated Railroad Com- 
pany, the Boston postoffice has arranged for the pur- 
chase of 15 trucks. Thirteen 
of these will be of lyi tons ca- 
pacity and two of 1500 pounds. 

The larger trucks will be 
used to transport mails be- 
tween the various Boston post- 
office sub-stations and the 
main postoffice. The light 
trucks will be used for parcel 
post delivery and collection in 
the down town districts, re- 
placing seven horse wagons 
now employed for that pur- 
pose. 

The use of trucks is expected to save much in 
work which is necessary with the present service. 
Mail is now loaded into wagons, driven very short dis- 
tances, reloaded into trolley cars, unloaded and loaded 
into wagons and unloaded again at the mail terminal. 

The trucks will be loaded once and run direct to 
the destinations. This is expected not only to quicken 
service, but effect a saving of about $50,000 a year in 
expenses. Contracts for the trucks will be made by 
the second assistant postmaster-general in Washing- 
ton. 



'GASOLINE OR OATS.' 



Under the suggestive title, "Gasoline or Oats." the 
Chase Motor Truck Company of Syracuse. N. Y.. has 
issued a striking circular comparing the average cost 
of operating its trucks with the cost of operating the 
horse teams which they replaced. The circular is 
based on a specific investigation and report of its traf- 
fic department in the case of one manufacturer. The 
circular presents also in an attractive way the design 
and specifications of the Chase truck. 
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RAYBESTOS A SCIENTIFIC BRAKE LINING. 



Increased Facilities at Big Plant of Royal Equipment Company at Bridgeport, Conn., to Meet 

the Demand for Its Highly Specialized Products. 



WITHOUT brakes a motor vehicle is practically 
impossible of operation ; with inefficient brakes 
it is worthless as a utility and is dangerous, and with 
good brakes it is the best and most economical means 
of transportation that has ever been devised. Gen- 
erally averaged a third of the mileage of a machine is 
ascending grades, a third descending grades and a 
third is on surfaces where brakes are unnecessary, so 
that for two-thirds of the distance traversed retarda- 
tion of the vehicle must be provided. 

No equipment of a power vehicle is subjected to 
harder usage. No matter what the service, the operat- 
ing conditions or the capacity of the driver, a great 
deal depends upon the brakes, because there is no pos- 
sibility of having certain control unless these are ef- 
ficient. 

Brake construction is distinctly an engineering 
proposition. A capable engineer can determine very 
accurately the necessary area of differing materials 
that will be required to efficiently brake a vehicle mov- 
ing at a given speed and weighing a stated weight, and 
he can add to the determined area whatever in his 
judgment will afford a certain factor of safety. But 
all engineering computions are based on standards of 
efficiency of the frictional surfaces, and unless these 
are known and understood by the operators or owners, 
and the brakes kept in thoroughly operative condition, 
the best design and the best material will fail to be ef- 
ficient. 

Where vehicle manufacturers construct the ma- 
chines they produce in their entirety they build the 
brakes, but when, axles and jackshafts are purchased 



from specialists the brakes are usually designed to 
have capacity considerably in excess of the load rat- 
ings. There are those who turn to brake specialists 
to produce for them what will be most satisfactorily 
efficient and dependable. They have learned that 
these specialists have scientifically developed brakes 
and have progressed with their products in the same 
or at greater ratio than have others engaged in similar 
works in the industry. 

The number of motor vehicles in use in the United 
States is probably in excess of 2,000,000, and of these 
about 7y 2 per cent, are machines used for highway 
haulage. With this enormous total in service in the 
highways, with increased vehicular and pedestrian 
traffic, the demand is for satisfactory safeguards for 
the public and property, and there is no insurance of 
safety that can approach thoroughly efficient brakes. 
Importance of Good Brakes. 

The importance of good brakes is generally under- 
stood by engineers, manufacturers, owners and oper- 
ators, that is, they realize the uses and the needs of 
them, but they are inclined to accept them as being 
accurately designed and well constructed, and of such 
capacity as will be sufficient in any condition. There 
are instances of vehicle brake design that deserve the 
criticism of being small when the necessities are 
known, but the main fault of the engineers responsi- 
ble for them is that they have assumed the owners and 
operators would maintain the brakes to the efficiency 
standard, when as a matter of fact brakes are more 
often neglected than any other operating component 
of a machine. 




The Plant of the Royal Equipment Company, Railroad Avenue, Bridgeport, Conn., Devoted to the Production of Ravbeatoa Brake 

Lining- and Clutch Facing and Duplex External aad Internal Brakes. 
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Two l.oomn lard for the Production of Narrow Mxcm, the Yt 
Practically to the ( rlllnic of the Room. 

Two factors must be regarded as governing the 
operation of brakes, aside from design, the one being 
the maintenance and the other the adjustment. Brakes, 
when the vehicles are new, are ordinarily efficient. The 
details of maintenance and adjustment are then plainly 
up to the owners and operators. Brakes are usually 
of two types, the one being the "wrapping" or external 
contracting band shoe, and the other the internal ex- 
panding type. Brakes are sometimes located on the 
driving shaft, frequently on the jackshaft, and very 
generally on the rear wheels. Several machines have 
been constructed with three sets of brakes, but the 
third set is regarded as being superfluous. 

Brakes are seldom of the metal to 
metal type because of the fact that 
higher co-efficients of friction can be 
obtained with a facing of material 
that cannot be destroyed from heat 
and which will not be affected by 
lubricant, either oil, grease or gaso- 
line, water or abrasives that may be 
deposited on them during the opera- 
tion of the truck or car. The first 
material of this character ever used 
in America that was practically serv- 
iceable was Raybestos, which was 
invented by Arthur H. Raymond, 
founder of The Royal Equipment 
Company, Bridgeport, Conn., who 
was a manufacturer of vehicle brakes. 
Prior to that time, 1903, automobile 
brakes were faced with leather, or 
cotton, which wore quickly, was 
hardened and charred by heat, was 
inefficient if it were saturated with 
oil, grease or gasoline, and was rap- 
idly cut by abrasives. 



The Raymond brakes were built by 
The Royal Equipment Company, and 
because experience taught that leather 
and fabric would not endure, Mr. Ray- 
mond conceived the construction of a 
fabric of asbestos. Asbestos had been 
woven, but it had not the strength that 
would endure under braking stresses, 
and so Mr. Raymond decided to at- 
tempt to increase this strength by in- 
corporating brass and copper wire in 
the yarn for a two-fold purpose, the 
one to strengthen the asbestos yarn 
and the other to improve the fabric 
and make it more enduring when com- 
bined with a compound to resist wear 
and retain a high co-efficient under all 
conditions of use. 

Weaving the Reinforced Yarn. 
Procuring asbestos yarn was not 
rna Hrii.it carried difficult, but a special quality was de- 
sired and the incorporation of the wire 
was a process that had to be developed by experiment. 
After the yarn was obtainable the next essential was 
weaving it, and this required the construction of spe- 
cial looms. The first loom ever built in America for 
weaving asbestos narrow fabric was constructed for 
The Royal Equipment Company, and this was de- 
signed to produce a band that would be regarded as 
very light when compared with brake lining and fac- 
ing manufactured today, but the machines in use were 
comparatively small in weight and horsepower. 

Asbestos, being a stone fiber, has no elasticity, and 
the strength of an asbestos yarn is dependent upon the 
length of the fiber and the tension or firmness of the 




A View Between 



Two Looms, with the Larue Rolla of Lining Wound aa Turned 
Out of the Machine*. 
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An Alley In the Weave Room Between Six l,«>om» That Produce Different Width* 
and Thlchneane* of Rnybento* Fabrle. 

spinning. The asbestos may be likened, for the pur- 
poses of comparison, to a very ductile metal, in that 
it can be shaped or formed, and it can be changed in 
shape or form many times without breakage. At- 
tempts were made to use asbestos board, but these 
had not the strength to resist the stresses and dis- 
integrated rapidly under the pressure of the metal 
surfaces. 

Impregnated and Consolidated. 

The wire, which formed the core of the yarn, 
strengthened it so that it could be woven closely and 
it successfully withstood the heavy stresses upon it in 
weaving, and after careful development production of 
a tape that would resist wear from 
friction and heat, and which was not 
affected by lubricants, was practical. 
But to better serve the requirements 
the fabric, after weaving, was im- 
pregnated with a compound that 
firmly bound the yarn together, so 
that it had much greater strength and 
consequently increased endurance. 
This was a great improvement, but 
still greater qualities were desired, 
and consolidation of the fabric under 
pressure was undertaken with the re- 
sult that when finished it was more 
enduring and could not be permeated 
by fluids or lubricants. 

All of this development was a 
comparatively slow process, for the 
material was produced and treat- 
ments were varied, and service tests 
were necessary to determine the 
qualities resultant from these varia- 
tions. This material was given the 
name of Raybestos, and its use prim- 



arily was to line the brake bands 
and shoes constructed by the com- 
pany. When the brake lining was 
proven to be of such quality that 
it could be regarded as a satisfac- 
tory and dependable product, the 
company began marketing it for 
use with other than its own brakes, 
because brake lining wears and 
brakes are valueless unless main- 
tained to the highest degree of ef- 
ficiency. 

Largest Concern in the Industry. 

From this beginning the busi- 
ness of The Royal Kquipment 
Company has been developed until 
today it is the largest concern of 
the kind in America, and its prod- 
ucts are sold throughout the 
world. It is an industry of con- 
stantly increasing proportions, and 
its growth has been consistent and 
logical. The plant is in Railroad avenue, in Bridge- 
port, and it includes six buildings, the largest of which 
has recently been largely increased, a three-story ad- 
dition being made that is now being equipped with 
machinery that will bring the production of Raybes- 
tos from approximately 50,000 feet a day to 65.000 feet. 
This addition is the three-story portion of the main 
structure, and appears at the left end of the accom- 
panying illustration of the plant. 

The company specializes products of highest qual- 
ity. To illustrate, the asbestos that is used is extra 
long fiber, and grades that are accepted must be much 
longer than could be used for any other purpose, for 




Part of the Raybentoii Weaving- Room, Showing- the Completed RolU of Lining 
and the Anbenton Yarn Spools In the Foreground. 
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order to 18 inches width and •>« inch 
thickness. 

Obviously the looms must be such 
that with them any size desirable can 
be produced in sufficient quantity to 
meet any requirement, and the weav- 
ing is done to meet the demand for 
stock and for special order. The looms 
of the smallest size produce four rolls 
of lining at an operation, and the num- 
ber of rolls is increased by multiple of 
two. The looms are adaptable, so that 
more than one thickness and several 
widths can be produced. Thev are 
massive machines, reaching from the 
floor to the ceiling, the largest work- 
ing yarn that is very heavy. Produc- 
tion varies, but generally about the 
same feetage is turned out by each 
loom in a given period of time. 

The wire used in the yarn is fine, 
and strength is obtained by increasing 

Another Section of the Weave Room, the ANbeNto* Yarn Being Wound on Spool* the number of Strands, SO that when 




at the Left, with the l.oomm Beyond 

the strength of the yarn is dependent to a consider- 
able degree upon its length. This material is specially 
selected and a high price is paid for it. The asbestos 
yarn is then spun, the different uses requiring one or 
two strands of brass or copper wire and two, three or 
more asbestos threads, the wire forming a core about 
which the thread is twisted to varying degrees of firm- 
ness. For some purposes brass wire is best adapted, 
and for others copper. Of course the yarn varies in 
size. 

When received at the plant this yarn is wound on 
paper tubes, from which it is rewound on to spools or 
bobbins, that on the spools being used 
for warps or longitudinal threads, and 
that on the bobbins for the filling or 
transverse threads. The winding is 
done by special machinery. After the 
winding the yarn is ready for weaving. 
The looms used are built to the de- 
signs of the company and vary in size, 
although they do not differ much in 
general principle of operation. 

The lining is made in 33 standard 
widths and nine thicknesses, or 264 
different sizes. The fabric is woven a 
minimum width of one inch, and it is 
increased by eighths to and including 
four inches, and then increased by 
quarters to six inches. The minimum 
thickness is eighth inch, and it is in- 
creased by 1/32 inch to a maximum of 
Yi inch for all widths up to and includ- 
ing six inches, and for all standard 
widths in excess of four inches. But 
fabrics are regularly made to special 



the lining is woven it is surprisingly 
flexible, and yet it is extremely closely drawn and is 
firm and hard. The rolls will average about 150 feet 
each of lining, and after weaving these rolls are sent 
to the stock room for storage until ready for treating. 

The looms are complicated machinery and can only 
be operated by men who have been carefully trained. 
They are adjustable for the production of different 
sizes within certain limitations. As the business has 
increased the weaving room has been enlarged, new 
machines being built, and frequently considerable 
time has been taken to obtain efficient and satisfactory 
operation of the looms after they were installed. 




Machine Tool Department That la Given Over to the Production of the Part* 
and Fitting* of Duplex Brake*. 
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One Dlvialon of (he Brake Department, Where the Steel Band* 
and Fitted with the Standardized Porta. 

The treating department is not open to visitors and 
the formulae of the treating compounds are unknown 
to others than the chemists who have charge of their 
preparation. These compounds are so applied that 
they impregnate and bind every part of the fabric and 
during the treating process the material is subjected 
to heavy pressure that so consolidates it that it cannot 
be compressed when in use, no matter what the com- 
pounded leverage of the brakes on which it is used. 
This consolidation is the same through the lining. The 
purpose of the treatment is first to bind the yarn, sec- 
ond to give it frictional qualities, and the third to in- 
sure endurance in any operating con- 
dition. 

In the manufacture of Raybestos 

extremely careful tests are made of 

the different yarns to insure uniform 

strength and weight and closeness of 

weaving, and the quality of the as- 
bestos itself is very closely examined. 

Different machines are used in these 

tests, and there is another series of 

machines in which braking efficiency is 

determined, and still another in which 

endurance is learned. By testing the 

material and then the fabric, both be- 
fore and after treatment, and wearing 

it completely through, extremely ac- 
curate data is obtained, and with this 
and by comparisons with standards, 
the quality of the lining is uni- 
formly maintained. Experiments are 
constantly made to still further 
perfect the material, because of 
the expectation to improve the 



qualities that are now obtained. 

"Quality First" is a sign that is dis- 
played conspicuously in every depart- 
ment of the plant, to emphasize to the 
workmen that all other manufacturing 
considerations are secondary, and that 
any condition that would militate 
against obtaining this quality will not 
be countenanced. It is noted by visit- 
ors, of course, but visitors are very few 
as compared with the users of Ray- 
bestos, who have no knowledge of the 
actual production conditions. The 
company is certain of its products and 
it guarantees to all purchasers of Ray- 
bestos who use it for brake lining on 
pleasure cars and motor trucks to 3000 
pounds capacity, a satisfactory service 
for a year without regard to mileage or 
condition of operation, and that it will 
replace without cost all Raybestos 
brake lining that does not endure dur- 
ing such periods. The production of 
the company is approximately 50,000 
linear feet annually, and during the period that the 
guarantee has been effective, even including demands 
made by a number who believed they had Raybestos, 
but did not, and those whose material could not be 
identified as Raybestos, the company has replaced so 
small a feetage that the proportion is negligible, it be- 
ing less than a foot to every 15,000 feet produced. 
Large Production of Clutch Facing. 
n "he company manufactures Raybestos discs for 
clr.tch facing in rings of varying diameter, width and 
thickness, and this is subjected to a somewhat dif- 
ferent treatment than is the brake lining, and while 
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la the Brake Manufacturing; Department. Showing; the Machining Proeeaaea and 
the Aaaemnllua; of the Equipment. 
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the weaving process is the same the rings are formed 
and cut and the ends are joined and fastened with spe- 
cial metal clips, the metal varying with the assembly 
in which they are to be used. These rings are pressed 
to take the heads of the rivets, and sometimes they are 
drilled, the depressions serving the purpose of coun- 
tersinking, though frequently they are made without 
drilling, the fitting being done by the clutch manufac- 
turer. The reason for the different treatment is that 
often these clutch rings are operated in lubricant and a 
different degree of friction is necessary. 

The uses for frictional material are constantly in- 
creasing and the company is meeting these demands, 
very often by special production, for Raybestos has 
been found to have every quality sought by engineers. 
Brake Department Very Large. 

The brake department is large and is splendidly 
equipped. This is located in the ground floor of the 
main building and it is given over to the production 
of the parts and fittings of both external and internal 
Duplex brakes. The company does not operate a foun- 
dry and the steel stock for the external and the in- 
ternal shoes and the castings for the fittings are sup- 
plied by contract. All the other metal parts are pro- 
duced, and one section of the department is equipped 
with machine tools for making and machining them, 
steel stampings being largely used. The department 
also has a number of small automatic machine tools 
for production of small parts. The tool room is ex- 
ceptionally large and contains an admirable selection 
of machines, including lathes, grinders, drill presses, 
arbor presses, milling machines and similar equip- 
ment, as well as heating furnaces and a forge. Here 
all tools used by the plant are made, and in a vault are 
kept the master patterns as a protection against fire. 

The Duplex brakes are built in several types, in- 
ternal expanding and external contracting, the latter 
in light, heavy and extra heavy designs, which are dif- 
ferentiated as models Bl and B2, Bll and B12 and B21 
and B22 respectively, and the former as model CI, 
while models 50, 51. 52 and 53, which are internal ex- 
panding, are specified as special brakes, in which 
classification is also included external brakes that are 
known as models 54, Al, 55 and 56 and a cycle car 
brake. All of these brakes are designed to afford the 
most efficient service and long experience has devel- 
oped constructions that will exactly conform to the 
internal or external diameter of a brake drum, so that 
Ihere will be the full braking area of a band or shoe 
in contact with a drum when the brake is set. 
Brakes Have High Efficiency. 

The braking leverage is compounded, so that a 
comparatively light pressure upon the pedal or lever 
will exert the full effect, and the adjustments are such 
that there is full clearance when the brake is released, 
so that there is no retarding influence upon the wheel 
drums, causing stresses and consumption of power, 
when the vehicle is in motion. The brakes are very 
carefully built to standards that have been proven to 
have the greatest efficiency, and as a brake specialist 



the company maintains that its product is unequalled, 
for what has been developed has been produced by ex- 
tremely careful engineering, scientific methods and ex- 
perience extending over the entire period of the time 
the company has been manufacturing. 

In other words, only by the production of brakes 
of undoubted superiority to other construction could 
the business be expected to be substantial and endur- 
ing, and the best evidence of the qualities of the brakes 
are their use by many manufacturers of high-grade 
machines, both pleasure cars and service vehicles. In 
addition to the Duplex brakes the company produces 
the Raymond brakes, these being of special design 
adapted to certain classes of machines. 

Are Made in Many Sizes. 

Models Bl and B2 Duplex external brakes are 
made in six to 12 inches diameter for widths to \Vz 
inches, from six to 14 inches diameter 1^ inches 
width, from six to 16 inches diameter two inches 
width, and from six to 18 inches diameter in 2 l / 2 , three 
and four-inch widths. Models Bll and B12 are made 
from 10 to 16 inches diameter in two-inch width, from 
10 to 18 inches diameter in 2 l / 2 inches width, and from 
10 to 20 inches diameter in three and four-inch widths. 
Duplex model CI brakes are built from 10 to 20 inches 
diameter and in \y 2 , 1)4, two, 2 l / 2 , three and four-inch 
widths. Raymond brakes, known as models A4 and 
A2, are built from six to 12 inches diameter up to 1 y 2 
inches widths, from six to 14 inches diameter in \Y\ 
inches width, from six to 16 inches diameter in two 
inches width, from six to 18 inches diameter in 2)A 
inches width, and from six to 20 inches diameter in 
three and four-inch widths. 

The company manufactures pressed steel brake 
drums 2>/> inches width and in four diameters — 8J4, 
10, 12^ and 15 inches, and in 4j4-inch widths 14. 16 
and 18 inches diameter. Other specialties produced 
are a Duplex external emergency brake equipment and 
internal cam brakes for Ford cars, special Ford chat- 
terless transmission brake lining that is cut and made 
ready for application, and special leather fan belts for 
Ford cars. 

Besides Raybestos brake lining a special quality 
facing that is given the trade name of Stability fric- 
tion brake facing is produced in widths from one to 
2y 2 inches by quarter inches, and three and four-inch 
widths, and in 5/32 and quarter-inch thicknesses. This 
material is cheaper than Raybestos and is sold for a 
medium price, the claim being made for it that it is an 
extremely good quality, and that it meets the require- 
ments of those who want a very serviceable lining at 
comparatively small cost. 

The company has been operated overtime since the 
first of the year, the average being 13 hount daily, to 
meet the demand upon it, and the additional looms, 
which will shortly be in readiness for operation, will 
hardly suffice to operate normally on a 10-hour basis 
if the conditions of the market continue. W ith the 
new addition 65,000 square feet of manufacturing floor 
space is used, or approximately an acre and a half. 
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ELECTRIC VEHICLE PRACTISE. 

Means of Indicating the Current Charged Into a Battery and the Power Available for Useful 
Work — Principles of the Mercury Motor Used in the Sangamo Ampere-hour 
Meter and the Means for Obtaining Varying Control. 

By William W. Scott. 



FROM previous statements the reader understands 
that the voltmeter and the ammeter have spe- 
cific uses in the operation of batteries. The volt- 
meter will indicate the voltage or pressure in any cir- 
cuit at any given time, and by taking the readings 
very closely together an experienced man might satis- 
factorily meet the requirements of accurate work, for 
the voltmeter will record either the charging or the 
discharging current. The ammeter will indicate the 
amperage or quantity of current being supplied to or 
drawn from a battery, and readings can be taken as 
frequently as may be necessary. 

But the obviously even with the best of judgment 
and long experience continued readings are absolutely 
necessary. The voltage must necessarily increase 
with charging and decrease with discharging, and the 
current is supplied at the initial and finishing rates 




Electric and Mnicnrtlc Circuits of the Mercury Motor of the 
Sans-nmo Ampere-Hour Meter. 

when charging, but when discharging the quantity of 
current consumed is decidedly varied. Battery cells 
are designed for charging and discharging at specific 
rates, and the greatest capacity is obtained when 
these rates are adhered to. Cell capacity will vary 
slightly with the type of plates used, but generally it 
will diminish from five to eight per cent, when dis- 
charged in six hours, from 12 to 20 per cent, when dis- 
charged in four hours, from 30 to 40 per cent, when 
discharged in two hours, and from 45 to 55 per cent, 
when discharged in one hour. The figures are based 
on normal operating and with conditions which justify 
the outpiit at the eight-hour rate being regarded as 100 
per cent; - 

The voltmeter will indicate the rise of the voltage 
when cbjyging, and the fall of the voltage when dis- 
charging i but unless discharge is begun directly fol- 
lowing charging there will be a voltage fall of consid- 



erable rapidity, after which the voltage will remain at 
an approximate standard until toward the end of the 
discharge, when it will again rapidly fall. Obvious 
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Relative Directions of Current, Masnetlc Flux and Motion of 
the Copper DImc of Sansramo Ampere-Hour Meters. 

this characteristic will prevent very accurate knowl- 
edge of the quantity of current that is available for 
power in a battery, for the indication is not of uniform 
diminution. The experienced electrician may be able 
to judge very closely the condition of a battery as re- 
gards available current, but he will not make even an 
approximate estimate unless he has knowledge of all 
conditions that might cause variation of the current. 

The ammeter will indicate the current that is sup- 
plied to the battery when charging and to the motor 
of the vehicle when it is being operated, but the in- 
strument will not measure the loss through internal 
discharge, and for this reason it cannot be depended 
upon to afford the accurate information that might be 
desirable, that is, it will not show the true condition 
of the power available in the battery when it is in 
service. The ammeter will measure the current that 
passes through the instrument, but it will not indicate 
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the power that is available in the battery. 

Considering a battery from the viewpoint of stand- 
ard efficiency one may assume that its rated capacity is 
available. This is true of a battery up to the point 
that its capacity has diminished, and when the manu- 
facturer rates the battery capacity of a vehicle, that 
is, the probable mileage that can be obtained on a bat- 
tery charge, he does so by averaging the current con- 
sumption a mile. That is, if the capacity of a battery 
is 300 ampere-hours with the voltage fall from the full 
charge to the minimum of 1.75 volts a cell, and the 
average demand with load half the distance driven is 
five amperes a mile, he is justified in making a vehicle 
rating of 50-55 miles and still have some reserve in the 
event the maximum distance were driven. 

The custom with battery manufacturers is to es- 
timate the battery in ampere hours. Theoretically the 
battery ought to supply a specific number of amperes 
for an eight-hour discharging period, a greater nura- 



very generally used as vehicle equipment because it 
will indicate the mileage capacity of the battery very 
accurately, but this cannot measure the current that is 




Front View of Motor Element of Snnnnmo Two- Wire Direct- 
Current Watt-Hoar Meter with Recording Mechnnlnm and 
Lilarht Load Adjustment Removed. 

ber proportionately if the period is lengthened, and a 
smaller number porportionately if the period is short- 
ened. To reduce this ampere-hours capacity to mile- 
age the vehicle builder rates the battery by its nor- 
mal output and divides this by the number of ampere- 
hours necessary to drive it a mile. The statement 
may well be made here that when a battery is quickly 
discharged all of the current it has available is not 
discharged, and if left for a period it will recuperate, 
that is, it will later on supply some of the power not 
drawn from it by the rapid discharge. If the battery 
were placed upon charge because of the residual power 
or current remaining, the battery would not require as 
much current to fully charge it as when 'it were com- 
pletely discharged. 

These facts are reiterated because of their special 
bearing on the use of the ampere-hour meter, an in- 
strument that is especially serviceable and which is 




lost by internal discharge or that is not supplied to the 
motor. Emphasis should be made of the variables 
with which the electrician must deal, and which can- 
not be made known by measurements or indications. 
Obviously specific gravity is the most reliable deter- 
mination of battery voltage, but these readings are not 
practically obtainable when the vehicle is in use, and 
the ammeter cannot show the available current. 

The ampere-hour meter can be used in charging or 
discharging, for it will indicate the current that has 
been supplied to the battery through it, and the cur- 
rent that has been drawn from it for power or other 
purposes. If the battery had been fully charged 
and had not been used or drawn upon for severat 
days the ampere-hour meter indication would be more 
than the battery would deliver, and if the period of 
idleness was of considerable length an additional 
charge, which should be based on the specific gravity 
of the electrolyte, would be the prudent, for the condi- 
tion of the 
battery 
with refer- 
ence to cur- 
rent would 
not be suf- 
ficiently de- 
pendable to 
justify 
o p eration, 
and in such 
a c i r cura- 
stance a 
slow, fresh- 
e n i n g 
charge 
would be 
n e c essary 
to restore 
efficiency. 
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In connection with ampere-hour meters the sug- 
gestion is made by manufacturers that the capacity 
should be from 25 to 30 per cent, greater than the nor- 
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Circuit Diagram of the Charge-Stopping Device of the San- 
gamo Ampere-Hoar Meter. 

mal discharge rate of the battery with which they are 
used, and the ampere-hour dial value should be not 
less than 25 per cent, greater than the rated capacity 
of the lead battery and not less than 50 per cent, great- 
er than the rated capacity of the Edison battery. This 
provision is made so that there shall be sufficient ca- 
pacity to meet any condition of overcharge and insure 
certain accuracy. 

The ampere-hour meter most generally used by 
vehicle manufacturers is the Sangamo or mercury flo- 
tation type of instrument, which is claimed to be the 
only one that will endure the severe conditions of vi- 
bration and shock resultant from general service. The 
meter is essentially a small motor in which a copper 
disc is the armature and this is floated in a volume of 
mercury between the poles of a magnet, being pro- 
vided with leads to and from the mercury at diametri- 
cally opposite points. This form of meter is known 
as the Faraday type, and the principle is the action of 
the magnet upon the copper disc, which is free to ro- 
tate while carrying current. 

The theory of the operation of such a meter is 
shown in an accompanying illustration of the electric 
and magnetic circuits of the mercury motor. The cur- 
rent of electricity enters the motor at the contact CI, 
passes through the comparatively high-resistance mer- 
cury H to the edge of the low-resistance copper disc 
D, across through the disc to the mercury H and out 
at the contact C2. The magnetic flux cuts across the 
disc on each side from N to S. making a complete cir- 
cuit through Ml and M2, the relative directions of the 
magnetic flux and the current of electricity, as well as 
the resulting motion, being indicated in another illus- 
tration. 

From this one will note that normally the disc 
supported by the mercury has a movement that is 
counter-clockwise, or from right to left, that the cur- 
rent crosses the disc from left to right, while the direc- 
tion of the magnetic flux is clockwise. The relations 
of the current and the magnetic flux, and the direc- 
tion of the movement of the disc are shown in the dia- 
gram. According to the laws of electro-magnetic in- 
duction, if a current-carrying conductor cuts a mag- 



netic field of flux at right angles, a force is exerted 
upon the conductor, tending to push it at right angles 
to both the current and the flux. 

When connected to an eddy-current damper or gen- 
erator which requires a driving power directly pro- 
portional to the speed of rotation, the mercury motor 
becomes a meter. The speed of such a meter is a meas- 
ure of the current or rate of flow of the electricity 
through the motor element, and each revolution of the 
motor corresponds to a given quantity of current. In 
other words, when such a motor is used it is connected 
with the circuit by a shunt, and a definite ratio of the 
current, passing through this shunt, indicates on a 
calibrated scale the quantity of current that has passed 
through the circuit. And if there is knowledge of the 
quantity of current charged in the battery the indica- 
tion will be that of the energy still available. That is, 
if 250 ampere-hours were charged into the battery, and 
an average of four ampere-hours were required to 
drive the machine a mile, the available mileage could 
be regarded as approximately 60, assuming the bat- 
tery and vehicle were operating to the standard of ef- 
ficiency, so that a trip of 50 miles could be undertaken 
with assurance that there would be sufficient current 
for this and a reasonable excess for unforeseen require- 
ments. At any time the difference between the cur- 
rent charged and the current consumed, divided by 
four, would afford a reasonable approximation of the 
current unconsumed, expressed in miles. The me- 
chanical indication is obtained by connecting a revolu- 
tion counter to the motor generator, a specific num- 
ber of revolutions indicating an ampere-hour. 

In practise the ampere-hour meter is primarily a 
non-conducting material that is moulded to contain a 
chamber, which is shown by the accompanying dia- 
gram, and in this is imbedded the upper part of the 
motor magnetic circuit, which is a laminated soft iron 
ring, which is indicated by the vertically-lined section 
of the base of the material forming the chamber. At 
either side of the base is shown the contact ears, and 
below these is the pole plate. Under this is the clamp- 
ing ring and the magnet holding ears. This chamber 
is closed by the pole plate at the bottom and the hop- 
per cap at the top, and the space between the pole 
plate and the base of the insulation block, and in the 
centre of the chamber, to the height of the lower ver- 
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tical walls of the insulation block, is filled with mer- 
cury. 

In the mercury chamber, below the insulation 




Reaiator Element of the Snnunmo Vnrinble Reaiator Ampere- 
hour Meter. 

block, is the copper disc or armature, on which is 
mounted a float. The float and disc are mounted on a 
shaft that is set in a jewelled guide in the centre of the 
pole plate, and the upper portion of the shaft, above 
the float, passes through a tube, the lower portion of 
which is very close fitting, and upper portion of which 
is enlarged. The smaller part of this tube is desig- 
nated as the mercury tube, and the upper, or larger 
part, the shaft chamber. By noting the diagram the 
reader will observe that the design of the mercury 
chamber is such that no matter in what position the 
instrument may be placed the mercury will not escape, 
and there is so slight clearance between the shaft and 
the mercury tube that there can be no leakage. 

The hopper cap carries two arms, and above these 
is what is known as an arch, in the centre of which is a 
jewelled bearing, adjustable by a screw, in which is 
set the upper end of the vertical shaft. On the shaft, 
above the hopper cap, is a worm, and above this is a 
sleeve that carries a damping disc that is set in insula- 
tion. The vertical shaft would be carried on the lower 
bearing in the pole plate were it not for the mercury 
in the chamber and the float attached to the copper 
disc armature. The specific gravity of the mercury is 
so much heavier than the armature and the float that 
the tendency of these is to rise, which brings the upper 
end of the shaft against the jewelled bearing in the 
arch with a pressure of 1/10 ounce, and there is no 
weight carried by the lower bearing. 

One will assume that the mechanism is extremely 
delicate and that it will not endure the shocks and 
vibrations of the road service of a vehicle, but these 
are all absorbed by the mercury, so that there are no 
stresses upon the instrument and it will record with 
extreme accuracy. 

On the shaft below the damping disc is a worm, 
and this engages with a worm wheel that is supported 
by a bracket attached to a web formed in the hopper 
cap. The operation of the instrument is as follows: 
The permanent magnet maintains a magnet field of 
flux at right angles to the copper armature that is 
floating in the mercury in the chamber. The electric 
current enters at the left contact ear for instance, and 
passes out at the right contact ear. The armature re- 



volves from right to left in this case and the magnetic 
flux moves from left to right. As the armature moves 
the worm on its shaft turns the worm wheel that is 
coupled with the train of gears that operates the re- 
cording dials, and the indications are made on the 
dials in ampere-hours, or, if desired, with such other 
detail as may be essential. Generally the record is 
100's. 1000's, 10,000's and 100,000's, with the ampere- 
hour as the unit. In the accompanying diagram the 
recording mechanism, the field magnets and the damp- 
ing magnets have been removed to simplify the illus- 
tration. Incidentally, with an electromagnet substi- 
tuted for the permanent driving magnet the instru- 
ment becomes a watt-hour meter that will register by 
watts all the current that is passed through it. 

The advantages of the mercury flotation system 
are regarded as being very important in that they are 
claimed to affect every phase of design of the meter 
and to satisfactorily meet conditions that were be- 
lieved to be impossible in other types of meters. 
Among these advantages may be included the follow- 
ing: That the bearing pressure, under absolute con- 
trol of the designer, is reduced to an absolutely negli- 
gible value ; that the bearing pressure, being absolute- 
ly independent of weight of the moving system, af- 
fords the designer great freedom in meeting many of 
the difficulties experienced with other types; that the 
torque, being independent of bearing pressure, can be 
made high without affecting the durability of the in- 
strument ; that the weight being no limitation, the ra- 
tio of torque to friction can be made so large that fric- 
tion under all conditions of load is negligible, and that 
the armature disc being immersed in mercury serves 
as a buffer to absorb all impact forces and thus pre- 
vents damage to the bearings, even when the meter is 
subject to severe shocks. 

As the general design of Sangamo ampere-hour 
meters is intended for measuring current in excess of 
10 amperes, those having greater capacity are made 
with shunts. Instruments rated at 10 amperes will 
carry more than 100 per cent, overload continuously, 
but for the purposes of calibration the meters rated at 
10 a m- 
peres and 
u p w ards 
are hand- 
1 e d by 
using 
s h u n t s. 
The cir- 
cuit d i a- 
gram of a 
simple 
s h u nted 
meter is 
shown in 
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rent to be measured passes through the shunt, 
and a part proportional to the drop across the 
shunt, that is, the part which is a definite 
proportion of the total current, is shunted 
through the meter and measured. The arrange- 
ment of the gearing and the calibration of the 
dials of the meter so that it takes into account the ra- 
tio of the shunted current to the total and reads di- 
rectly the true ampere-hours in the main circuit is a 
simple matter. 

Obviously, from examination of the diagram, and 
knowledge of the meter, the only effect of reversing 
the current would be to reverse the direction of the ro- 
tation of the meter, and that it will read the true am- 
pere-hours in both directions. 

In battery operation the same number of ampere- 
hours that are put into a battery cannot be taken out, 
and for that reason were the simple shunt ampere- 
hour meter used for repeated and successive charges 
and discharges, the pointer must be reset at zero each 
time the battery is fully charged, to obtain a true in- 
dication of the condition of the battery. When the 
meter is fitted with a charge-stopping device the 
pointer may be reset while charging to provide for a 
predetermined ratio of overcharge. 

This zero contact or charge stopping device con- 
sists of a solenoid trip circuit breaker that is actuated 
by the pointer closing when it arrives at the point of 
full charge that has been established by the operator 
in advance. The circuit breaker also breaks the ex- 
citing circuit so that it carries a current only for an 
instant. This is claimed to be the only logical and 
satisfactory method of stopping a charge, since the 
opening of the circuit cannot take place until the pre- 
determined number of ampere-hours have been ab- 
sorbed by the battery or have been drawn from it. 

Statement has been made that a battery will ab- 
sorb more electric current than can be drawn from it 
in operation at working voltage and utilized, for which 
reason a battery is usually given a charge of more am- 
peres than was taken from it. As in practically all 
work to know how much can be taken from a battery 
is more useful than to know how much has been 
charged into it, a meter that automatically allows a 
reasonable ratio of overcharge serves an extremely 
satisfactory purpose. Such a meter indicates at all 
times the quantity of electrical energy available with- 
out setting the pointer every time the battery is 
charged. That is. the battery and the meter may be 
kept in step for a considerable period without read- 
justment. 

The design of the Sangamo differential shunt meter 
is to meet these requirements. It consists of a San- 
gamo meter with two shunts connected, as is shown 
in an accompanying diagram. The relative value of 
the shunt resistance is adjustable by means of the 
slider G, so that the meter can be made to run slow on 
charge or fast on discharge, according to the needs. 
Usually the meter is set to register less than the true 
quantity of current on charge and the exact quantity 



on discharge, the difference representing the loss in 
the battery or the overcharge. With the charge-stop- 
ping device that is shown in another diagram the bat- 
tery can be given an amount of overcharge that can be 
determined by the setting of the slider G. With the 
differential shunt meter the value of the overcharge 
can be fixed in advance by a skilled man and the ac- 
tual charging done by an inexperienced person, since 
all that is necessary is to make the connection and 
leave the instrument. 

In installations where the battery is "floated on the 
line," that is, where the load current may either come 
from the battery or generator, the differential shunt 
meter cannot be used, since if the current were taken 
from the generator it would pass through both the legs 
of the shunt in series. With this condition to auto- 
matically overcharge a battery a different method has 
been adopted. In such a need there is introduced into 
the motor element circuit, either in parallel or series 
with the motor element, a resistor that has two dis- 
tinct values of resistance, one for each direction of the 
current. The character of this resistor is shown in an 
accompanying illustration. A diagram also shows the 
connection of the resistor in series with the motor ele- 
ment. 

The resistor is an adaptation of the mercury motor 
principle, and consists of a copper bar pivoted and 
floated in a mass of mercury, its rotation being limited 
by two stops. The magnetic field is supplied by the 
same poles that produce the fields in the motor ele- 
ment. In one position the copper bar is in direct line 
between the contacts, while in the other position the 
bar is at an angle to the contacts, and the high-re- 
sistivity mercury path is longest, so that the resistance 
is maximum. In practise the vane is usually arranged 
to decrease the current through the motor element on 
charge, and increase it on discharge, thus causing the 
motor to run slow on charge and thus afford automat- 
ically the desired overcharge. 

This automatic resistor can be applied to any 
shunted meter of 20 amperes or greater capacity, and 
when used with a 20-ampere meter, which is the least 
favorable condition, it will be extremely accurate down 
to two amperes, and fairly accurate to one ampere, 
while it will carry an overload of 100 per cent, with 
but little decrease in its normal accuracy. 

(To Be Continued.) 



LIMA LIGHT DELIVERY TRUCK. 



A light delivery car is to be produced by the Lima 
Light Car Company of Lima, ()., and it will be sold 
for $500. It will have a block cast, valve-in-the-head 
motor, in a unit power plant that will include the 
clutch and gearset, and the drive will be through the 
ordinary type of bevel gear rear axle. The wheelbase 
will be 100 inches and the tires will be 28 by three 
inches. I. J. Miller is president of the company, C. K. 
Miller the vice president and A. C. George the treas- 
urer. 
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TRUCK MANUFACTURERS' CONVENTION. 



The convention of manufacturers of motor trucks 
at Detroit, Mich., May 5 and 6. organized by the com- 
mercial vehicle committee of the National Automo- 
bile Chamber of Commerce, while it did not determine 
any policies other than to establish a decided attitude 
unfavorable to service vehicle exhibitions, was of un- 
doubted benefit to the industry. Until that conven- 
tion there had been no disposition of the members of 
the N. A. C. C. to confer with those of the industry 
who were not affiliated, especially with reference to 
business policies. 

The association, with admirable judgment, in- 
vited all who cared to to join in the deliberations, 
with a view of learning from all. if possible, opinions 
that might be crystalized into definite policies, and to 
unite so far as practicable on subjects in which all had 
more or less joint concern. The invitation was gen- 
eral and a considerable number of unaffiliated firms 
participated in the proceedings, their representatives 
being cordially received and their views solicited, with 
the result that following careful deliberation of three 
very important subjects — service, time payments and 
shows — the convention, after the appointment of a 
committee to formulate a service policy, unanimously 
agreed to hold another session early in the autumn for 
the purpose of acting upon a report of this committee. 

The convention was well organized, and it consid- 
ered the problems before it with candor, and while 
there was no disposition to temporize, there was be- 
lief that whatever was decided upon should be well 
considered and the effect upon the purchasers fore- 



casted, that there should be no weaknesses and the 
buyers of machines would feel that their interests were 
protected so far as there was any legitimate reasun 
for protection. 

This was the first time in the history of the indus- 
try that all connected with it felt free to meet upon a 
common ground and discuss business for the general 
good, and the spirit of fairness and co-operation mani- 
fested will go a long way toward the development of 
an organization that ought to be devoted exclusively 
to the promotion of the use of motor wagons and 
trucks. There is no doubt that in a comparatively 
short time that the needs of such an association will 
be more keenly felt, and with a clear understanding and 
confidence in each other the manufacturers can join 
in their endeavor for whatever purposes may appear 
best. There may be those who will criticise the result 
of the convention, because it did not dispose of many 
problems and unite on definite policies, but these are 
of such proportions that the delegates were entirely 
justified in conservatism and taking whatever time 
may be necessary to determine them ecpiitably and 
fairly. As the movement has been inaugurated, the in- 
dustry will work out its own destiny. What was more 
needed than all else was confidence and a realization 
of the possibilities of co-operation, and one can safely 
affirm that with these established unity and progress 
will quickly follow. 



ECONOMIES THROUGH ACCOUNTING. 



Every business man maintains record of his com- 
mercial or industrial transactions that he may so reg- 
ulate his sales or production that a satisfactory profit 
may be made. He will not question the value of ac- 
counting as applied to his business as a whole, but 
he will frequently neglect or refuse to learn what will 
obtain the greatest economies from his transportation 
department. There is apparently no reason to reject 
a saving, which may justly be regarded as a profit, in 
haulage, for this is equal to increasing business with 
no possibility of loss or shrinkage, yet the average 
man will not accept a certain economy, but will turn 
to what will add to his responsibilities, increase his 
investment and is an uncertainty at best. He under- 
stands the practicality of records, but will not use 
them to his own advantage. 



EXPLOITATION OF FOREIGN MARKETS. 



Although during the first months of the European 
war there was much comment on the possibilities of 
developing the markets of neutral nations, seemingly 
but little progress has been made in this direction by 
any of the commercial or industrial associations, and 
practically none by individuals. Aside from large 
sales of trucks to combatants, which are a necessity 
and must be had at any price, there has been nothing 
done to promote foreign business, and apparently 
there is a reluctance to undertake such promotion. 
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CMC SELLING AND SERVICE POLICY. 



Simple Standard Construction of Trucks Enables Outside Garages to Do Work Satisfactorily — 

Minor Parts May Be Purchased Elsewhere. 



OF ALL the manufacturers of motor trucks who 
have sought to readjust the conditions of "serv- 
ice to owners," none has a more interesting experience 
than the General Motors Truck Company, Pontiae, 
Mich., which sought to bring about betterment by the 
establishment of an entirely different policy than had 
previously obtained. The company reached a conclu- 
sion that the basis of its transactions was entirely 
wrong, the situation causing quite as much dissatisfac- 
tion for the owner as for the dealer, and to relieve this 
and to eliminate any uncertainty and embarrassment, 
it made its preparations and anounced that its selling 
policy would be radically changed. 

The experience of the company was that men 
while making inquiry and investigation prior to pur- 
chasing trucks had been misled, intentionally, possi- 
bly from desperation of salesmen who believed their 
positions de- 
pended o n 
making sales, 
or uni nten- 
t i o n ally by 
salesmen who 
were not well 
informed and 
through sheer 
ignorance ob- 
1 i g a t e d the 
company to 
all manner of 
condi tions, 
many of these 
being unrea- 
sonable a n d 
unjustified by Th * u M v Sa "" " nd s " v 

business dealing or precedent. Another condition was 
that buyers who desired to drive sharp bargains often 
exacted from dealers concessions that were far beyond 
the warranty of the manufacturer, the dealer, in fear 
of competition and realizing the advantage of having 
machines in operation, literally throwing away his 
profit and some of his capital. 

There was still another aspect when the motor 
truck industry was young, many manufacturers built 
and sold machines that were experimental. The pur- 
chasers of these vehicles had no knowledge or infor- 
mation to guide them and with the crude constructions 
the operating costs were excessive, the upkeep much 
more than had been estimated by theory and the inter- 
ruptions from defect and failure were numerous and 
•discouraging. 

The experience of the first truck buyers was fre- 




quently unsatisfactory and many of them went back to 
horses, giving the motor truck, naturally, as a result 
of their experience, a very bad reputation among their 
business acquaintances. 

But it was not long before designs had been per- 
fected, experience greatly improved the materials 
of which the trucks were constructed, and the growing 
size and importance of the motor industry made it 
profitable for steel manufacturers to specialize on mo- 
tor car materials. 

All these forces so improved motor trucks that the 
industry rapidly reached a state where its products 
were as dependable as any other sort of standard ma- 
chinery — locomotives, or trolley cars, or automatic 
tools. Yet the truck user, remembering his early 
experience, could not be convinced immediately 
that the machines were perfected and dependable. 

In order to 
make sales 
many manu- 
facturers es- 
t a b 1 i s h e d 
service de- 
partments and 
promised, in 
effect, to keep 
their trucks in 
constant oper- 
ation or to 
supply, when 
they were not 
in operation, 
s u b s t i tute 
trucks to take 
their place. 

This was a promise which the manufacturers and 
their agents could not, with due regard to the profits 
from their business, afford to make. It was a policy, 
moreover, which no concern manufacturing machinery 
could consistently carry out, and one that has never 
been attempted to anything like the same extent by 
manufacturers of analogous products. 

After the buyer has been educated to large expec- 
tations of free repairs it is very difficult for any indi- 
vidual maker to alter the buyer's conception of what 
was due to him without incurring dissatisfaction. 

The General Motors Truck Company, however, ac- 
complished this by a bold stroke. It announced large 
reductions in the prices of its trucks, and at the same 
time stated that in consideration of this reduction it 
would abolish all "free service" in the sense of sup- 
plying material or labor for repairs, except such as is 
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Machine Tool Department Where tfculck Work 

covered by the 90-day guaranty against defective 
workmanship or material. 

No Promises as to Service. 

The company makes no promises whatever regard- 
ing service when it sells a truck. But as a matter of 
fact it maintains travelling inspectors, who examine 
the trucks periodically, instruct drivers for two or 
three days after a truck is delivered, and make sugges- 
tions regarding the operation and maintenance of the 
machine from time to time. Or, if the owner prefers, 
he may run his truck into one of the company's service 
stations such as that at 203 North 22nd street, Phila- 
delphia, Perm., and have it inspected over there. 

As the company puts it, no promises can be made, 
but the owner can always turn to the company for 
aid and comfort and technical advice. The company 
does not urge that all work on its trucks shall be done 
in (ieneral Motors Truck stations. It is entirely sat- 
isfied if the owner can with convenience to himself 
have his repair work done elsewhere or even buy parts 
from other sources. 

To make that practical extremely simple designs 
have been adopted for all trucks it builds and these are 
such that any good mechanic, not specially trained on 
G M C trucks, can do all the work necessary upon 
them. In fact, any good mechanic is competent to 
keep any G M C truck in shape. 

Many Standard Parts Used. 

In the same way and for the same reasons, as many 
"standard" parts as possible are used on the truck. 
That is. bolts and nuts and pins of a type that can be 
bought at any hardware store are used whenever prac- 
ticable. 

And the owner is frankly told that the hardware 
store can do business more cheaply, because of its 
smaller overhead than the (Ieneral Motors Truck 
Company, and that some saving in cost can be made 
by buying such materials from a hardware store 
rather than at one of the truck company's branches. 



The same policy is fol- 
lowed with regard to repairs. 
If there is near the owner's 
establishment a small repair 
shop, operated with little 
overhead that can turn out 
good work at a lower price 
than the company, it is glad 
to have the owner go there. 

If a truck is out of com- 
mission for a time or an extra 
truck is needed by a cus- 
tomer and one can be found 
outside of the service station 
the customer is entirely free 
to secure its services rather 
than going to the branch or 
dealer who sold him his car. 

Special relief trucks kept 
by the service station are nec- 
essarily idle a large part of the 
time tying up investment, using up garage space, and 
employing a driver only irregularly. So the company 
desires to have no more of them than necessary and 
when one is required by a patron, it feels in view of 
the price at which his own truck was bought that it 
must charge at a rate that will cover all the factors of 
cost that enter into affording the service. 

In short, the company is in the business of making 
and selling motor trucks, rather than in supplying re- 
pairs and maintenance, and of that latter business it 
wishes to accept from its customers no more than is 
necessary to insure the successful and profitable use 
of their trucks. 

This attitude helps in gaining the confidence of the 
owner in any recommendations that may be made re- 
garding the care and maintenance of his truck. The 
owner is convinced that the only motive of the com- 
pany in offering him advice is to assure satisfactory 
results from the truck. And vet he knows that if he 
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desires any work done by the 
company it will be done as 
promptly as possible and in a 
thoroughly w o r k m a n like 
way. 

The Philadelphia branch 
of the General Motors Truck 
Company is located in a new 
garage at 203 North 22nd 
street. The entire business is 
on one floor. The sales rooms 
and branch offices are in the 
front at the north side of the 
building. Behind these and 
running half way to the rear 
of the garage are the stock 
rooms, where complete sup- 
plies of repair parts for all 

models of G M C trucks, both gasoline and electric, 
are kept. 

At the rear of the garage is a section given over to 
shop work which contains a lathe, power drills, crane 
and work benches. 

The direction of all the repair work at the station 
is in the hands of a factory-trained superintendent, 
who has been engaged in building and maintaining 
machines since trucks have been sold. 

When a truck comes into the station he goes over 
it in detail, noting its condition and making out a list 
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of repairs that should be made upon it to restore it to 
perfect operative condition. This list is submitted to 
the owner of the truck for his (). K.. and when author- 
ization has been given the work is carried out under 
the immediate direction of the superintendent. 
Handling of the Stock Department. 
The repair parts department is in charge of a com- 
petent stock clerk, who issues parts only on requisi- 
tion and who is responsible for keeping the supply of 
parts on hand complete and as large as the branch at 
any time is likely to require. 

A running inventory of the stock is maintained by 
the method of issuing parts. A card record system is 
used in which there is a card bearing the name of each 
part, its number and its list and net prices. Each side 
of this card is divided into three sections, one of which 
is used for recording the receipts of parts and the 
other for entering disbursements. As soon as a requi- 
sition is filled the amount is entered on the card and 
the balance on hand in the bins kept constantly up to 
date. The stock room is divided up into sections and 
the sections into bins. Each bin is marked with the 
part number, and both the part number and the sec- 
tion number are carried on the perpetual inventory 
card in the file. So that a glance through the card sys- 
tem will tell instantly where a part is to be found. 
Can Build Machines from Stock. 
The stock of parts kept in Philadelphia ranges in 
value from $18,000 to $25,000, and complete trucks 
could be supplied from it if necessary. It contains not 
only the special parts used only in General Motors 
trucks, but also the standard parts which can be 
bought anywhere. 

Once a year a direct inventory of the stock is made, 
every bin being emptied and its contents counted to 
verify the results shown by the perpetual inventory. 
The result of this inventory is written out on a green 
card, and tacked to the front of the bin along with the 
bin number, the number and description, such as for 
instance, "capscrew, 5/16 by 2!l», standard." 

Parts are arranged in the stock room in sections. 
One is given over to "standard" parts ; one to heavy 
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COMPANY 

AIR WORK 



OWNER 



ADDRESS. 
MODEI 



.CHASSIS NO.. 



.ENGINE NO.. 



DATE TO BE COMPLETED. 



INSTRUCTIONS 



YOU ARE HEREBY AUTHORIZED TO FURNISH ALL MATERIALS AND 
LABOR NECESSARY TO MAKE THE ABOVE REPAIRS 



Date. 



job NO.. 



COMPLETED. 



ADDITIONAL AUTHORIZATION MUST BE SECURED BEFORE RCRPORMINO ANY 
WORK NOT SPECIFIED ABOVE 



LEST WE FORGET 




TRUCKS 

664 N. BROAD ST. 



Repair Instructions Signed by Owner. 

duty parts for i]/ 2 to five-ton trucks; one for lj4-ton 
truck parts; one for two-ton parts; one for 1500-pound 
truck parts, and one section is fitted with parts for the 
electric models which come in eight sizes. However, 
a great many of the parts for the electrics are inter- 
changeable and can be used on any one of the eight 
models. 

Charges for Labor and Materials. 

All labor and materials used on any truck are en- 
tered upon a cost sheet, which is made out in tripli- 
cate. The costs are not divided into various depart- 
ments, such as motor, transmission, rear axle and so 
on. but are charged merely to the job. 

Each workman has his own time card, which he 
punches in a time clock when he starts a job and when 
he completes it. From this card and the 
requisitions for material the cost sheet 
is prepared. One copy goes to the own- 
er or his representative for approval, 
another to the accounting department 
for billing purposes and a third is kept 
on file. 

System of Inspection. 

The inspector for the trucks in the 
territory operates from the branch, but 
a travelling inspector works also from 
the factory. He comes into the branch 
territory at request to take care of a spe- 
cial installation that may need atten- 
tion. 

He examines a truck, carefully not- 
ing its condition and the need of repairs, 
advises the driver or master mechanic 
in charge regarding its condition, and 
sends a report made out in duplicate to 
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the branch. This report carries information of what he 
found relative to the need of attention, whether or not 
he was able to make repairs or adjustment on the spot, 
or whether it will need further attention. One copy of 
his report is kept on file at the branch for future refer- 
ence and the other copy is sent to the truck owner for 
his information. 

The company does not take the position that a 
trained or high- 
priced mechanic 
is necessary for 
the successful 
operation of its 
trucks. The sim- 
plicity of con- 
struction of the 
machines is such 
that a man of or- 
d i n a r y intelli- 
gence, after the 
instruction 
given by the 
truck demon- 
strator, should 
be able to care 
for them with 
good results. 

The instruc- 
tor remains with 
the truck until 
he feels that the 
driver is capable of handling it, but not longer usually 
than three days. In the case of a man who has had 
previous experience driving trucks, this time may be 
much reduced. As the number of trucks increases and 
a class of professional truck drivers is developed and 
the reliability and simplicity of the truck is improved, 
the matter of securing satisfactory drivers is solved 
more easily. 

At the same time service departments in touch 
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with truck owners report that previous experience 
with trucks which many owners have had is making 
the matter simpler. Most of these owners now realize 
that a truck needs more attention than a horse wagon, 
and that if they are to get the best results and the larg- 
est return upon their truck investment they must 
make it possible for their truck drivers to keep their 
machines in condition. 

The practise of allotting a certain period every 
week to the thorough adjustment and oiling of the 
truck, and of a certain shorter period every day to like 
work, is increasing. In short, truck owners are learn- 
ing that it may in the end be as expensive to run a 
truck that is not kept in good condition as it was to 
overwork or mistreat horses. 

The G M C station in Philadelphia looks after 
service work for from 75 to 100 trucks that have been 
placed in that territory. It does a garage business in 
addition to its service and sales work, but does not 
make any monthly contracts for maintenance, charges 
being divided into bills for gasoline, oil and garage 
service, and for repair work in cases where an owner 
prefers to have all his work attended to at the service 
station. • 



IS SECOND-HAND FLOOD COMING? 



GEAR DRIVE MAKERS ORGANIZE. 



Makers of internal gear driven trucks have com- 
bined to forward their mutual interests under the 
name of the Internal Gear Drive Association, with 
headquarters at Detroit. 

George M. Davis has been made the acting head of 
the organization, the purpose of which is said to be to 
supply a clearing house for information desired by 
members of the association and to conduct an educa- 
tional campaign directed at users and dealers. There 
is no intention, it is said, to conduct a fight against 
other types of gear drive. 

In the association are the Republic Motor Truck 
Company. Alma, Mich. ; Denby Motor Truck Com- 
pany. Detroit ; the Russell Motor Axle Company, 
North Detroit ; the Torbenson Gear and Axle Com- 
pany of Newark. N. J., and the Celfor Tool Company, 
Buchanan. Mich. 



MODEL TRAFFIC REGULATION SOUGHT. 



The central committee on street traffic and safety, 
appointed by Mayor Mitchell of New York, has named 
a sub-committee consisting of representatives of every 
interest that uses the streets of New York, to draw 
up a model traffic ordinance. 

Automobile associations are well represented. 
Among the members are: R. H. Johnston, Automo- 
bile Dealers' Association ; J. S. Marvin, National Au- 
tomobile Chamber of Commerce ; D. C. Fenner, Elec- 
tric Vehicle Association ; T. D. Pratt, Motor Truck 
Club of America ; Maj. H. C. Wilson, Society of Au- 
tomobile Engineers, and Elmer Thompson, Automo- 
bile Club of America. 



European motor manufacturers are much con- 
cerned over the disposal to be made of the motor vehi- 
cles, especially trucks, that are now used in such enor- 
mous quantities by the armies of Europe. At the be- 
ginning of the war practically all the machines of 
either commercial or passenger type that could be 
found were commandeered. 

Since then every European factory and many in 
the United States have been running at capacity to 
supply additional vehicles. This will continue prob- 
ably until the end of the war. It will be impossible 
then for the governments to ke^p the vehicles for 
which they will have no use and which would rapidly 
decrease in value through becoming obsolete. 

The result, as English experts see it, will be that 
the machines will be sold to speculators or at auction 
for very low prices. The European market will be 
glutted, and manufacturers fear disrupted, by the flood 
of cheap used vehicles, and production may be brought 
to a standstill. 

America's distance will possibly prevent this con- 
dition from affecting it to any great extent. But it is 
more than probable that thousands of these machines 
will be shipped to all quarters of the export market, in 
the opinion of English motor experts. 



BOSTON TO GET MAIL TRUCKS. 



Bids are to be opened by the postmaster-generat 
May 27 for 15 motor trucks to be used in carrying mail 
in Boston. These machines will be used to supplant 
the mail service now afforded by the Boston Elevated 
Railroad Company. The new system will be installed 
July 1 and will be continued for two years. Postmas- 
ter W illiam Murray believes that the motor truck 
service will result in a saving of $50,000 a year over 
the present system. 

Thirteen of the machines will be 2500 pounds ca- 
pacity and will be used for transfer service between 
mail stations in the Boston district. Two will be 1500 
pounds capacity and will be used for parcel post collec- 
tion and delivery between the stations. 



NEW GOODYEAR GUARANTEE. 



A new truck tire guarantee by the Goodyear Tire 
and Rubber Company, Akron, ().. has been announced 
by C. \V. Martin. Jr., manager of the truck tire sales 
department. For the next three months buyers of S-V 
tires are guaranteed that if their tires do not outwear 
competing tires by yielding lower cost per mile, the 
entire purchase price will be refunded. 

The conditions are simple and are outlined in the 
agreement made at the time of the sale. S-V tires are 
to start running on the same truck in the same posi- 
tions as competing tires, S-V's must be of the same 
size as competing tires and these latter must be a reg- 
ular product purchased in the open market. 
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UNITED STATES COLLECTS ROAD DATA. 



PRESENT AMBULANCE TO FRANCE. 



Information is being gathered by the United States 
Department of Agriculture which, when complete, 
should not only give the total mileage of public roads 
in the United States and their cost, but should also 
serve as a basis for estimating the value of the various 
kinds of highways that are being built throughout the 
country. 

Some 15,000 sets of inquiry blanks have been dis- 
tributed through the state highway commissions. 
These are now beginning to come back to the depart- 
ment, so that the information can be tabulated. Each 
consists of four cards. Of these the first asks for mile- 
age of various kinds of roads in each of the counties 
to which it is sent. 

The mileage does not include the streets of cities 
or towns. Roads have been divided into 10 classifica- 
tions: Brick, concrete, macadam with the addition of 
some substance such as tar, oil, asphalt, plain macad- 
am, gravel, shell or other hard surfaced roads, sand 
and clay mixture properly graded and drained, ordin- 
ary earth roads properly built and unimproved roads. 

The second blank asks for facts concerning the tax 
rate and the amount of money spent upon roads. Tl\e 
third is to be filled in with the names of local road of- 
ficials and the fourth with facts regarding bond issues 
and the indebtedness incurred by counties in the inter- 
est of their road systems. 

It is not expected that this preliminary survey will 
be exact, owing to the fact that there are 3000 coun- 
ties in the United States, in many of which the road 
mileage has not been previously estimated. 

The department already knows, however, that the 
average length of road for every square mile of terri- 
tory is .80 mile, and that it ranges from .50 to 2)A or 
three miles in the most improved sections of the 
country. 

This investigation will be continued year after 
year, so that from the results shown the durability and 
economy of various types of construction may be es- 
tablished. 



PHILADELPHIA BUYS 22 MOTOR ENGINES. 



Contracts for $100,000 worth of motor fire appara- 
tus have been placed by Director Loeb of the Phil- 
adelphia Department of Supplies. The order was dis- 
tributed as follows: Two aerial trucks, two city 
service trucks, two combination wagons and five trac- 
tors for old engines, total $55,000. to James Royd & 
Brothers: two electrically propelled combination hose 
wagons, one electrically propelled tractor, total $14.- 
800. to the Commercial Truck Company of America : 
one tractor for engine, two tractors for aerial trucks. 
$11,000, Front Drive Motor Car Company; one pump- 
ing engine. $8200. Ahrens-Fox Fire Engine Company: 
four combination hose and ladder wagons. $18,743, In- 
ternational Motor Company. 



Col. R. H. I. (joddard and the Franco-Americans 
of Rhode Island have received from the Monahan Ve- 
hicle Company of Providence, R. I., a Red Cross am- 
bulance, which they have presented to the French Red 

Cross. 

The ambulance is mounted on a four-cylinder 
White chassis with dual pneumatic tires at the rear. 
There are four longitudinal cots in the body. The up- 
per cots swing down so that they can be used as backs 
for seats formed by the lower cots when patients are 
carried in sitting positions. 

There is a compartment at the front of the interior 
for medicine and supplies and a folding seat for the 
surgeon. A water tank is located in front for emer- 
gency uses. The rear steps are enclosed to protect 
patients from wind and mud when they are carried sit- 
ting on the steps and straps are provided to hold badly 
wounded men in place there. 

Stretchers are provided for each cot. There are 
two folding litters, one of which is placed on the floor 
of the ambulance and the other on a level with the 
lower cots. 

Red crosses are displayed on each side of the body 
and those on each side of the driver are so arranged 
that they are visible through the side lights when the 
car is seen from in front at night. There is another on 
the roof of the car to inform aviators of the use made 
of the machine. At each corner of the roof are Red 
Cross flags. 

At the front above the roof is a small placard in 
French to this effect : 

"Presented to the society of rescue for the injured 
military of France by Col. R. H. I. Goddard and the 
Franco-Americans of the State of Rhode Island. 
United States of America. May. 1915." 

The Rhode Island state seal is placed on each side 
in round plaques. The car is painted battleship gray, 
the common color for army vehicles. 



NEW CHASE MANAGER IN PHILADELPHIA. 



J. A. Inness, a Chase representative in the early 
days of the industry, has assumed control of the Chase 
Motor Truck company's branch in Philadelphia, leav- 
ing the Philadelphia truck department of the Chicago 
Pneumatic Tool Company for that purpose. He suc- 
ceeds A. E. Fisler, who resigned to enter another line 
of work. 

Extensive improvements are being made in the 
Philadelphia branch. A complete service station is to 
be installed and all the territory in eastern Pennsyl- 
vania. New Jersey. Delaware and Maryland will be 
handled from Philadelphia. 

Wickham Brothers of Scranton. Penn., who have 
used Chase trucks in their own business for a long 
time, have undertaken to represent that product in 
the territorv about Scranton. Penn. 
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Drivers not mechanically trained do not under- 
stand that there are right and wrong ways of placing 
wires on a battery or coil terminal. The proper 
method of attaching a cable is to twist the bare por- 
tion around the post in a clockwise direction and then 
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Turn of Terminal Wlrei C, Alignment of Shaft When Bab- 
bitting Bearing*. 

tighten the terminal nut. It will be noted by referring 
to Fig. 5 A, that the reason for this is that as nuts have 
a right thread, tightening tends to closer twist the 
wire to the terminal. If the wire be twisted in the 
opposite direction, as in Fig. 5 B. turning the nut to 
tighten it may uncoil the wire, so that the supposed 
firm contact is not tight and the continued vibration 
of the machine will loosen the nut. 



SUGGESTION FOR BABBITTING BEARINGS. 



Pouring babbitt linings in the bearing boxes is not 
difficult, but the preparation often entails much care 
to insure correct alignment of the shaft during the 
operation. The simple method illustrated at Fig. 5 C 
will save much time and labor in shaft aligning. This 
requires two holes drilled in the box about 90 degrees 
apart and about ]4 inch from the outside surface. 
Tap these holes for countersunk head screws. When 
the shaft rests upon the heads of these supporting 
screws it can be easily lined by raising or lowering 
either or both of them, according to the conditions. If 
the threads have* been liberally coated with oil, the 
screws can be readily removed after the metal has 
been poured. This method also has the desirable ad- 
vantage in that the shaft may be removed for heating 
purposes with the assurance that it will be in line 
when replaced. 



CLEANING ACETYLENE PIPES. 



Efficiency, however, can only be obtained by blow- 
ing out the piping at least once a week by attaching a 
tire pump to the tube where it is connected to the 
generator. W hen cleaning the pipe the burners 
ought to be removed so that particles of carbide may 
be blown out. Some operators fit sections of fine mesh 
screen over the outlet of the generator to prevent car- 
bide from being carried into the pipe. When the 
burners are obstructed they can usually be quickly 
and efficiently cleaned by holding them with pliers 
over the outlet of a compression relief cock while the 
engine is running, which will cause the pressure from 
the compression stroke of the engine to force the car- 
bide particles through the burner outlets. This oper- 
ation is illustrated at Fig. 6 A. 



Those who operate machines equipped with acety- 
lene gas generating systems are sometimes seriously 
inconvenienced through the piping from the generators 
becoming obstructed, wholly or in part, the headlights 
often failing or becoming inefficient when needed. Gas 
generation is not always a choice with owners, who. 
because of conditions, find that this system is the most 
positive to operate, especially if stations for the ex- 
change of gas tanks are not numerous. Carbide can 
always be carried and with reasonable care the lights 
will afford good satisfaction. 



AN IMPROVISED TUBE PRESS. 



When making a roadside repair of a tire, it is often 
found necessary to subject the tube and the patch to 
pressure until the cement can thoroughly set. An 
easily constructed press for this purpose is illustrated 
in Fig. 6. Two blocks of wood (B). about four inches 
wide, six inches long and two inches thick, and an or- 
dinary jack which forms part of the equipment of 
every car are required. After the patch has been care- 
fully applied the tube (C) should be placed between 
the two blocks and the jack (D) mounted on the top 
block. A strong piece of cord or preferably wire (E) 
should then be passed around the blocks and over the 
head of the jack. By raising the jack the wire will be 
drawn tight and cause the necessary pressure for the 
repair. 



AN ADJUSTABLE SOCKET WRENCH. 



An adjustable socket wrench is a tool that is abso- 
lutely necessary in any repair kit. The wrench illus- 
trated in Fig. 7 is not difficult to make and is a very 
satisfactory tool wherever it can be used. To make 




Flit. 6 — A, ( Iranian Acetylene Burner at Compreaalon Relief 
rocks B, V, D and K, Members of Improvised Tire Tube Pre**. 

this a strong piece of band steel is bent in the shape 
shown at "A." and in this is drilled and filed a square 
hole at the point "B." A square piece of iron "C" is 
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then fitted in the hole and a band is riveted to the lower 
end of it. A handle is then welded at the top. It will 
be noted from the sketch that by applying pressure on 




Fig. 7 — A, B and C, Member* of Home-Made Adjustable Socket 
Wrencbt D, Protection for Oil and Greaae Ciium E, F and <■, 
Component* of Improvised Quick Detachable Terminal for 
Wiring. 

the handle the wrench will adjust itself to the nut. 
This device can be made in various sizes to meet the 
requirements of the work and the size of the mate- 
rials used can be varied to possess the requisite 
strength. 



PROTECTION FOR OILER. 



Many oil and compression grease cups are fitted on 
chassis where dirt and grease can accumulate about 
them. Unless very carefully removed some of this 
foreign matter may get into the cups and then be 
forced into the bearings. Very frequently mud will 
be deposited on the threads of the cups and obstruct 
the turning of the caps by which the lubricants are fed. 
A good protector can be made for any small oil or 
grease cup by obtaining an ordinary rubber ball and 
cutting a small round hole on one side. The ball can 
then be passed over the cup and the pressure on the 
collar or nut at the base will effectually retain it. The 
ball covers can be painted to match the chassis and 
are by no means unsightly. The illustration, Fig. 
7 D, will serve to make the method of application 
clear. 



IMPROVISED CABLE TERMINALS. 



Fittings that are trifling in cost and are used in 
numbers on chassis are often indispensable, and should 
these be lost or broken or badly worn, the driver may 
have to improvise what will serve until replacement 
can be made. The experienced motorist will meet 
conditions that have caused failure and make tem- 
porary restoration with surprising cleverness, some of 
these repairs being so well done that they can be con- 
tinued without change. An example of an improvised 
cable terminal is shown at Fig. 7 E. which is far more 
serviceable than merely wrapping the wire about a 
binding post. 

A piece of copper tube is flattened for a half inch of 
its length, and in this flat section is drilled a hole that 
will fit the terminal to which it is to be attached. A 
cotter pin that closely fits the internal diameter of the 
tube is soldered to the end of the cable, as is shown at 
Fig. 7 F, and the end is bound with tape to insulate 



and strengthen it. The halves of the cotter pin are 
then spread sljghtly in the manner seen at Fig. 7 G, 
and when these are forced into the tube a very good 
electrical contact is made, and the pin can be with- 
drawn easily, although it cannot be shaken loose. 



REMOVING WHEELS WITHOUT A PULLER. 



When the removal of a rear wheel is necessary 'he 
driver must borrow or buy a wheel puller. This is the 
best and most satisfactory tool to use, but in an emer- 
gency a wheel can be started by applying pressure to 
it and then striking the axle a sharp blow. W hen a 
puller is not available two men can remove a wheel by 
the method illustrated in Fig. 8. The hub cap and the 
retaining nut on the end of the axle should be taken 
off. One man should grip both sides of the wheel and 
pull it hard towards him, while the other strikes the 
end of the axle with a block of wood. Never strike the 
end of the axle with any metal tool, as this may dam- 
age the thread. Generally a few blows will loosen the 
wheel so that it can be drawn from the shaft. 



STICKING MULTIPLE DISC CLUTCHES. 



With many trucks that have multiple disc clutches, 
difficulty is sometimes experienced in changing the 
gears. There are many causes for noise when gear 
shifting, but one of the most common is the "sticking 
of the clutch." A multiple disc clutch is usually built 
of steel discs, which are alternately faced with asbestos 
or some anti-friction material. Grease or oil from the 
transmission gearset or universal joint may work out 
on to these plates and will cause them to stick to each 
other. When the clutch is engaged a Targe spiral 
spring holds these discs against each other and against 
the engine flywheel. When the clutch is disengaged 
the tension is taken off these discs by releasing the 
spring. The plates should disengage themselves and 




Fig. S— Method 



Removing Wheel* from Axle* Without 
Puller. 



the separation will stop the clutch shaft. 

If these discs do not disengage the clutch shaft 
will not idle itself and will therefore make gear shift- 
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ing noisy and difficult. This type of clutch is usually 
provided with a small hole for applying oil to these 
plates. When the plates are sticking a quantity of 




» — A, Starting Hub Cap with Wrench and Hammer Blowa< 
B, I -In* the Leverage of a Lifting Jack. 

kerosene should be squirted through this hole and 
the clutch pedal worked back and forth. This should 
then be followed with a solution of equal parts of ma- 
chine oil and kerosene. Do not apply the machine oil 
without the kerosene, as it will cause the plates to 
slip. The solution of machine oil and kerosene is used 
because the kerosene alone would cause the plates to 
take hold with a grabbing effect, while with oil mixed 
with it the plates will engage easily. 



REMOVING STUBBORN HUB CAPS. 



The hub cap wrenches provided with the machines 
usually afford ample leverage, but starting a cap is fre- 
quently difficult. Repairers employ many means to 
loosen stubborn caps, the most common of which is 
that illustrated in Fig. 9 A. While the hammer may 
be effective in most instances, it is not a tool favored 
by the thorough mechanic, except for the purposes for 
which it is intended. By hammering the workman 
not only bruises the wrench, but he may injure his 
hand should the hammer slip. 

A simple and more effective method is shown in 
Fig. 9 B. If the cap should be on a rear wheel the 
brake can be applied which will lock the wheel, but 
should it be on a front wheel, a block can be forced 
against the tire to hold it. The wrench is then ap- 
plied to the cap and the jack placed under the free end. 
By this method great pressure can be brought on the 
cap and it can generally be started. But should this 
fail the only recourse is to heat the cap thoroughly 
with a blow torch, taking care not to blister the paint. 
Kerosene should then be injected between the thread 
and the wrench applied before the cap has cooled. It 
is, however, preferable to blister paint than use a cold 
chisel that will damage, if not destroy, a hub cap. 



REMOVING CARBON. 



The best methods of removing carbon from the 
cylinders is to scrape it out or burn it by the use of 
oxygen. Such cleaning may be necessary when the 
time required for either process cannot be allowed. In 
such an event the carbon can be effectively removed 
by this process: Start the motor until it reaches a 
normal Wat. The spark plugs should then be removed 



and an equal portion of a 10-cent cake of common 
gum camphor dropped into each cylinder. The motor 
should then be started and the carbon will be forced 
out through the exhaust. This method of cleaning is 
claimed to be more effective than placing denatured 
alcohol or kerosene in the cylinders. 



GALVANIZING CAST IRON. 



To galvanize cast iron the casting should first be 
cleaned thoroughly by immersing for a few hours in a 
bath of one part muriatic acid and two parts water. 
After removing the work it should be scrubbed with a 
stiff brush and fine sand and then rinsed with hot wa- 
ter. When the metal is perfectly clean it should be 
dipped in a solution of one-half pound of sal ammoniac 
to a gallon of water. It should then be dried quickly 
and placed in a zinc bath. If the surface of the metal 
be oily, the grease may be removed by boiling in 
caustic soda or lye. 



When the mechanism of the differential becomes so 
impaired that the rear wheels cannot be turned, the 
car can always be towed home by removing the keys 
between the wheels and the driving shafts. 



HANDY PRIMING DEVICE. 



An engine primer that will add much to the con- 
venience of the driver can be made by anyone who 
possesses average mechanical ability. A small copper 
tank with a shut off valve fitted in its base should be 
securely fastened to the front dash. A copper pipe 
line should then be run from the valve to the intake 
manifold of the cylinders. Priming can then be ac- 
complished without raising the hood and the gasoline 
will be taken into the cylinders in the form of gas, 
whereas priming directly into the cylinder introduces 
only liquid, which has to be mixed with air before it 
will become combustible. With this equipment when 
one wishes to start the motor all that is necessary is 
to open the shut off valve and allow a sufficient quan- 




Flg. 10— Engine Priming System Dealgned to Supply Fuel to the 
Intake Manifold Above the Carburetor. 

tity of gasoline to run into the manifold. This device, 
which is illustrated in Fig. 10, will be an effective 
primer for engines that are equipped with starters. 
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OPPOSE SIZE LIMITATION FOR TRUCKS. 



An interesting analysis of the factors that enter 
into the matter of limiting the size of trucks that can 
be driven through city streets has been made by Will- 
iam P. Kennedy, a transportation engineer of New 
York. This was brought out by the proposal in New 
York City, Chicago and other large cities to set defin- 
ite limits for truck sizes. 

The reason given for the limitations is that vehi- 
cles of large size are an impediment to traffic. But at 
the other hand, Mr. Kennedy points out that the larger 
the load hauled the more economical is the movement 
of goods. In many classes of hauling where delays are 
frequent and mileage low, as along the water front and 
in congested districts, it is done by horses and trucks 
can only compete where very large loads are carried. 
Yet it is to the interest to everybody to get rid of 
horse hauling in cities for many reasons. 

Among these reasons are: The reduction of the 
number of vehicles in the streets ; lesser wear on pave- 
ments; lesser real estate occupied for stables, etc.; 
elimination of the often objectionable stable ; elimina- 
tion of unsanitary street litter from horses; quicker 
movement of vehicles; reduction of fire risk because 
of better storage and control of motor fuel than of hay 
and straw ; reduction of dust ; reduction of transporta- 
tion expense. 

Any limitation tending to retard the elimination 
of the horses therefore should be carefully considered. 
Such restrictions may interfere with the proper em- 
ployment of large horse vehicles which must and will 
be used for some time to come. Certain horse trucks 
exceed the dimensions proposed in the ordinance at 
New York. 

Two or more vehicles of the smaller size permitted 
will take up much more room than one large one car- 
rying the same load. There may be good reasons for 
restrictions of size of vehicles in certain streets and 
localities and at certain hours of the day, but that does 
not justify general restrictions. All modern transpor- 
tation tends toward large units in trains, steamboats 
and trucks. 

The New York ordinance against which Mr. Ken- 
nedy's statement is directed provides for a maximum 
length of 24 feet six inches ; height, 12 feet two inches ; 
width, seven feet six inches. 



NEW PLANT UNDER CONSTRUCTION. 



Building operations on the new plant of the Beach 
Creek Truck and Automobile factory at Beach Creek, 
Penn., have been begun. The company has also se- 
cured an option on a tract of 10 acres in addition to 
the four which it already owns. P. J. Smith has just 
returned from a trip to Buffalo and Pittsburg, where 
he purchased the machinery necessary to build the 
new type of four-wheel drive truck which he has in- 
vented. He is general manager of the company. 



COKE FOR GASOLINE IN TRUCKS. 



Speaking before the Royal Society of Arts, Pro- 
fessor Vivian Lewes, a well known English authority, 
pointed out that for truck use there is promise of a 
large development of the coke burning steamer. Cars 
of this type are now in operation in England, he said, 
which equal the gasoline truck in dependability and 
at the current prices of tjie two fuels cut the cost of 
gasoline 50 per cent. 

The design has been completed only during the 
past year and is the work of Thomas Clarkson. A mo- 
tor 'bus in London fitted with this steam motor has 
been running in regular service with gasoline 'busses 
and has given perfect satisfaction. 

A similar motor was installed in a truck and turned 
over to the Royal Automobile club, which ran it under 
its open competition rules to Brighton and back on 
two consecutive days, and on the basis of the results 
awarded the Dewar trophy for the most important 
achievement in automobile engineering during the 
year. 

Fuel costs for the coke burner were shown to be 
about one penny, or two cents a ton-mile, while gaso- 
line trucks of similar capacity with gasoline at 10 pen- 
nies, or 20 cents a gallon, show a ton-mile cost of ap- 
proximately twice that amount. 

Equal results as to fuel economy are also secured 
from coke burners which use lump instead of very fine 
material. 

There is no difference between the two types of ve- 
hicle as to speed or range of operation. English buy- 
ers are very sensitive to possibilities of economy and 
Professor Lewes made it plain that he believed the 
coke burning steam truck would soon be largely used 
in England. 



UTAH ARRANGES GOOD ROADS DAY. 



Covernor Spry of Utah, at the suggestion of the 
Rotary Club of Salt Lake City, has set aside a day for 
work on the roads of the state. Members of all the 
leading commercial organizations of the common- 
wealth will turn out on that day with shovels. 

E. R. Morgan, state engineer, sent out a letter to 
all county officials urging them to get as many men 
onto the roads for work as possible. The work will 
be largely concentrated on the Lincoln highway, over 
which very heavy traffic to the coast is anticipated this 
summer. 



WILL ADVERTISE PACKARD TRUCKS. 



Thomas P. Phillips has become advertising man- 
ager of the truck department of the Packard Motor 
Car Company. He was formerly editor of a house or- 
gan for the Burroughs Adding Machine Company, 
and before that had been connected with ,v n 'c Toledo 
branch of the Fuller Advertising Agency. 
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UNIVERSAL TRUCK ACCOUNTING SYSTEM. 

Extremely Simple and Intensely Practical Record of Work and Operating Expense and 
Revenue, Adaptable to Any Business Having Motor Vehicle Equipment. 

<Coprrt*ht, 1914, by The Automobile Journal Publishing Compaay — All Rlghta of I nr or Publication la Any Form Hrarrrrd.) 



THE UNIVERSAL TRUCK ACCOUNTING 
SYSTEM is the simplest and most practical 
record of motor vehicle operation ever created. While 
unlimited in scope and thoroughly comprehensive, it 



date purchased, the date delivered, the cost of the 
chassis, the body and the accessories, the total cost 
and the tire equipment by sizes. This affords a com- 
plete office reference for any need for any one type or 



KIM Twt k 


BM 


■•IW llMHI 


Cwaili 




blihrOjM 


bit ItHtMd 


KaaHM Baal 


taa.b.1 


laaaaaaai final 




TW EfMPMIT 


















fmt 


It*. 









































































































Detail Reeord of Vehicle Inveatment, Printed oa Second Cover of Record Book — Form lSVi Iachea Width aad 1V4 lachea Depth. 

is contained in a single book of 14 pages, that covers a size of vehicle required for any service. 



period of 12 months, with which is used a series of day 
cards, one for each day the vehicle is operated. One 
book and series of cards is used for each vehicle. 



The second form shows the constants of the fixed 
charges for operating, which are represented by daily 
and annual costs. The first of these is insurance, fire, 
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Coaatanta of Annual and Dally Coat of Fixed Chargea, Printed 01 

1% Iachea 

This system is adaptable to any form of bookkeep- 
ing and equipment, and it can be inaugurated at any 
time without lessened efficiency, estimates being used 
for the period preceding its use. Prom this record the 
exact cost of a machine to date, both for operating and 
maintaining, the gross and net revenue, the value to 
the owner and when offered in the prevailing market, 
can be ascertained. Precise figures will be shown. 
These data could not be obtained from the average 
set of books by audit, while such an audit would not 
afford any real knowledge of the work performed and 
the actual service value of the machine. 

So simple is the system that it can be kept by an 
intelligent boy or girl, and yet it is so comprehensive 
that with a card index the bookkeeping requirements 
of a business of considerable proportions can be met. 
Each day's record is complete in itself, and when a 
driver has returned his day card to the office a final 
statement can be prepared in a few minutes. No com- 
plication can arise and each entry is checked against 
another, so there is no possibility of error. 
SPECIFIC OPERATING DATA. 

When operating a vehicle with this system specific 
data is essential, and that this may be instantly avail- 
able for reference a form is printed on the second cover, 
which includes the office number of the truck, the 
make, tfe-i motor number, the capacity of the vehicle, 
the weight of the completely equipped machine, the 



> Second Cover of Record Book — Form 14% Iachea Width aad 
Depth. 

liability and property, giving the dates the policies are 
effective, the dates they expire, the annual and daily 
cost of each form of insurance for the term, and the to- 
tal cost of each for the day and for the period insured. 
At a glance one can obtain the facts to ascertain the 
value of the unexpired insurance at any given date. 
The second constant is truck depreciation, given in 



STATEMENT OF TRUCK OPERATING COSTS AND EARNINGS. 
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Example for Finding; Truck Value and Burning* aad Coat, 
Showing; Factora and Method of Obtaining a Precise State- 
ment — Form Printed on Second Cover of Reeord Book. 
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annual and daily costs. This is based on the working 
days of the year. Thus, if the gross cost of the chassis 
was $3000 and the depreciation 20 per cent, annually, 
$600 divided by the number of working days would 
give the daily depreciation. Storage is a monthly 
charge and a daily rate, because this rate might be 
changed during the year. Interest is computed on the 
investment at a stated per cent., and is divided by the 
number of working days to give the daily cost. Taxes 
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form includes the operating cost and earnings, the 
present value of the machine, the tire cost and the 
present value of the tires on the vehicle, the estimated 
value of the machine (market price), and the profit or 
loss on the truck investment. This example is filled 
so that by taking the figures from the record a simi- 
lar statement can be quickly made. 

The monthly record is filled from details from the 
day card. The card is heavy manila stock, perforated 
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are similarly apportioned. For the purposes of com- 
parison an estimate is made of the daily operating 
cost. The mileage each tire is guaranteed by the man- 
ufacturer is noted. 

OPERATING COST AND REVENUE. 

On this cover is also printed an example for find- 
ing the operating revenue and cost of a truck for any 
given period with the factors that should be used, and 
which can be obtained by reference to any of the 
monthly record sheets and adding to the totals the 
footings of the incompleted month's entries. This 



in the centre, folded for convenience, that is placed in 
a substantial moisture proof carrier that thoroughly 
protects it. One or more cards are used daily. Each 
card is so arranged that it will suffice for four route 
trips, or for as many different services, or for job or 
rental work. 

DETAILS OF THE DAILY OPERATING CARD. 

This card is filled in the office, instructing the 
driver of the work what he shall do, prior \q his re- 
ceiving it. The driver makes all entries required in 
connection with work he does, the purchases *»■ makes 
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or authorizes, and whatever 
may be necessary to insure the 
machine being maintained in 
operative condition. He is re- 
sponsible tor the work of his 
helpers and the charges made 
for their service. When this 
card is returned to the office it 
is filled with the constants of 
the record, the different items 
that make up the daily operat- 
ing expense and the cost of 
tires as based on the guarantee. 
The earnings of the machine in 
stated service value or revenue 
received or charged are shown. 

The cards are identified by 
the truck number and the date. 
The detail of the office instruc- 
tions to the driver are obvious, 
these being either for route, 
trip, job or rental work, and 
the orders include detail of 
names, addresses, reporting 
times, loading, deliveries, with 
provision for entries of mile- 
age, loaded and light, times de- 
layed and the causes, driving 
time and the character and 
known or estimated weight of 
the loads. In the event of ca- 
pacity loads deliveries are re- 
ceipted for by the persons to 
whom they are delivered. For 
route work the number of 
packages is included. 

The driver enters the condi- 
tion of the machine at the start 
and when garaged, the weather 
conditions and the times of the 
beginning and cessation of 
storms that affect road sur- 
faces, the odometer readings 
before leaving and when he 
has returned to the garage, and 
accidents and their character. 
On the back of the card is a de- 
tail report of accidents. The 
driver also enters his name, the 
time of leaving and returning 
to the garage, the time worked, , 
the time out and the hours 
worked overtime, the total 
mileage, the mileage light and 
loaded, and a report on the me- 
chanical condition of the ma- 
chine at the end of the day. 

The right side of the card 
is devoted to a statement of 
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the daily operating cost and on this are entered 
the names of the drivers and helpers, the num- 
bers of the jobs, the routes worked on and the total 
hours worked. The office fills the rate of wage of the 
driver and the helpers and the total cost for the service 
of each. The driver's daily garage expense shows the 
value of supplies taken from stock, cost of supplies 
bought at the garage or on the road, and repairs made 
during the day on the road or authorized at the garage. 
These must be vouched for by records, sales slips or 
bills, and any explanation or comment necessary in 
connection with repairs may be entered. These items 
are extended and a total of the expense entered. 

Under the headings of "Adjustment, Repairs, In- 
spection," the driver enters any orders he may give, 
if he has authority, for work on the machine, or this 



odometer reading at the time of change are provided 
for. Should the machine be withdrawn from service, 
this, and the cause of withdrawal, are noted. The to- 
tal cost of operating the machine is entered, this in- 
cluding the footings of the expense for wages, supplies, 
repairs, miscellaneous, overhead, tires and tubes, and 
provision is made for two sets of entries, if, for in- 
stance, the machine is worked during the night as well 
as the day. 

REVENUE FROM TRUCK SERVICE. 

Under the head of "Revenue from Truck Service" 
is provision for two series of entries, these including 
Depreciation, Salvage, Labor, Route Work Value, Job 
Work and Rental. These require some explanation in 
that depreciation, contrary to the general custom, is 
considered an earning, for this reason : If the machine 
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work may be ordered by the office. If instructions 
were given for work to be done during the night, for 
instance, and it is neglected, entry is made on the card 
for the following day that the instruction has not been 
carried out, which is a check against any possibility of 
error or overcharge. 

DAILY AVERAGE OF OVERLOAD EXPENSE. 

Under the caption of "Daily Average Overhead Ex- 
pense" items are entered from the series of constants. 
The record of tires shows whether or not changes were 
made in the equipment, and the odometer gives the 
daily mileage. Note is also made of shoes repaired, 
tube cost, tube repair, new shoes installed and adjust- 
ments made on any tire. Should tire changes be made 
the numbers of the shoes removed and those installed, 
the manufacturers' serial numbers of these, and the 



is charged a specific amount for depreciation in its 
operating cost that amount must be earned, and if 
earned it must be credited, either to depreciation 
earned and set apart as a sinking fund with which to 
replace the vehicle at the expiration of the period, or 
credited to the general fund from which a new vehicle 
can be bought without drawing upon capital when oc- 
casion demands. Salvage is credited with any sum 
realized from the sale of anything bought for and 
charged originally to the truck, as old tires sold for 
scrap, for instance. Any profit made on labor is also 
credited, as is the valuation of a machine for route 
work, this being approximately what would be the cost 
of this service, but without profit. 

The tire record shows the tire number, the type, the 
make, the size, the maker's number, the cost, the date 
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bought, the date put on, the date removed, the mile- 
age driven, the mileage guarantee, the mileage less 
than or in excess of the guarantee, the cost of repairs, 
the salvage, the adjustment obtained, the estimated 
cost a mile, the actual cost a mile, the loss or gain, and 
the amount to be charged or credited to or against the 
truck at the expiration of the service of the tire. 
MONTHLY SUMMARIES AND AVERAGES. 

The monthly record sheets each contain a daily 
summary from the day card, which include the name 
of the driver, the wage of the driver and the helpers, 
cost of gasoline, electric current, oil, grease and mis- 
cellaneous expenses; cost of repairs resulting from 
regular service and accident; the items of daily over- 
head expense, including interest, insurance, taxes and 
storage; the total daily mileage and the miles driven 
loaded and light ; the record of each tire, showing the 
number, the mileage, the repair cost, with provision 
for two changes, and the cost and repair of tubes ; the 
total operating cost and the total earnings. At the ex- 
piration of the month the columns are footed, the to- 
tal of the previous months is brought forward and the 
two are totalled. Beneath this the daily average of 
each footing for the month is entered, then the daily 
average for the preceding months, and the daily aver- 
age for the entire period. With this any detail for any 
day, month or period, as well as the average, can be 
learned at a glance. Any one can operate this system 
that can read and write. There is no need for special 
study or instructions — simply fill out the blanks, the 
totals must be correct. 
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day morning. The section meetings will be held Mon- 
day evening at 10, Tuesday evening at 10 and 
Wednesday evening at 10. 

The arrangements enable the members to take the 
most picturesque and interesting trip on the great 
lakes in the best and newest steamer at a moderate 
cost. 



MAKES EMPLOYEES PARTNERS. 



Especially efficient employees of the Goodyear 
Tire and Rubber Company have been made partners 
in the business by a policy which has permitted them, 
for the last five years, to secure common stock of the 
company. 

This policy has resulted very satisfactorily and it 
is now the plan to extend it. A stockholders' meet- 
ing will be held June 1 to authorize an increase in the 
company's common stock, as there is none now avail- 
able for the proposed distribution. 

In the past the company has simply set aside the 
stock in the employees' names, allowing the accumu- 
lating dividends to pay for it at par. The plan has 
been a great stimulus to loyal, energetic work by the 
men who got the stock, and the company's managers 
believe it to have been a large factor in the growth of 
the company from a small concern to the largest in the 
tire business — one that did $35,000,000 worth of busi- 
ness last year. 

INTERNAL GEAR DRIVE ADOPTED. 



THE MOTOR TRUCK 



S. A. E. CRUISE ARRANGEMENTS. 



Arrangements for the summer meeting and cruise 
of the Society of Automobile Engineers are being rap- 
idly completed. E. H. Holton, general passenger 
agent of the Northern Steamship Company, operator 
of the Noronic and the Waubic, on which the party 
will be carried, has already begun making reserva- 
tions of state rooms. 

Members of the society are rapidly securing trans- 
portation and a large attendance at the meeting is now 
assured. The Noronic will leave Detroit on Monday, 
June 14, at 2 p. m. It will arrive at Midland, in 
Georgian bay, at 2 p. m. Tuesday. June 15. and on that 
day the members of the party will make a trip through 
the Thirty Thousand Islands of the bay in the small 
steamer W'aubic, returning in time for dinner to the 
Noronic just before the ship reaches Parry sound. 

Wednesday there will be a picnic at Point an Raril 
and the night will be again spent at Parry sound. Re- 
turning to Detroit the ship will arrive at dock there at 
5 p. m. Thursday. June 17. 

While the ship is underway the various meetings 
of the society will be held. Monday afternoon will 
l>e devoted to the meeting of the standards commit- 
tee, Monday evening there will be a business and pro- 
fessional session and these will continue on Tuesday 
morning and evening, Wednesday evening and Thurs- 



Manufacturcrs of internal gear drive trucks are 
much elated over the adoption of this type of construc- 
tion by the United States Postal Department, after 
severe tests, for trucks to carry mail for the New York 
City postoffice. An installation of 30 machines is to 
be made. 

The United States government has never system- 
atically tested trucks for its own purpose, as have the 
military and other authorities of Europe, and it has 
adopted no standard of construction as being specially 
adapted for the requirements of the government de- 
partments. 

Standards which had been established in the dif- 
ferent countries of Europe were disregarded at the be- 
ginning of the war because not enough trucks of those 
standards could be secured, and it was necessary in the 
emergency to accept anything. 



TO REPAIR NEW YORK ROADS. 



Governor Whitman of New York has signed a bill 
appropriating $4,100,000 for the repair and mainte- 
nance of highways in the state during the coming fis- 
cal year. Democrats opposed the bill in both cham- 
bers of the legislature on the ground that the amount 
appropriated was too large. Mayor Mitchell of New 
York city filed a request for a hearing on the bill, but 
not until after it had been sent to the governor. 
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S. A. E. PROGRESS IN STANDARDIZATION. 



A CAMPAIGN for international standardization of 
tires — both solid and pneumatic — was under- 
taken at the Detroit meeting of the standards commit- 
tee of the Society of Automobile Engineers. It was 
decided to concentrate on solid tires first. 

Several years ago standards for solid tires in Amer- 
ica were adopted and these have since been used by 
practically all tire makers and truck manufacturers. 
The present campaign is one to extend this standard- 
ization throughout the world, making the American 
product saleable everywhere and making it possible 
also for truck users to get new supplies anywhere with 
a minimum of difficulty. 

Great advantages have been secured by the stand- 
ardization of truck tires that has already been accom- 
plished. Truck makers in America or owners are able 
to fit any American make of tires to their trucks. This 
would have been impossible or very troublesome if 
alterations in wheels or rims were necessary. 

Three Sizes of Truck Tires. 
The society has previously established the funda- 
mental dimensions involved in the mounting of solid 
tires and it has now recommended that the sizes be re- 
duced to only three diameters, so that a complete 
stock of tires may be carried everywhere. These diam- 
eters are 32. 36 and 40 inches. A clear majority of all 
American truck makers are already using these three 
sizes. It is proposed to issue educational literature 
on this subject and to secure as great co-operation as 
possible from similar bodies in Europe to bring about 
international standardization. 

The committee also urged the adoption of standard 
sizes for use in plugs and bulb bases, in both the two- 
wire electric system and the ground return or one-wire 
system, which latter is now in use on a great many 
motor vehicles. After collecting much data on these fit- 
tings the association has prepared drawings of the 
parts with dimensions, which are supplied to all mak- 
ers on request. These will make bulbs and plugs per- 
fectly interchangeable in all sockets. 

Puzzles of Headlight Illumination. 
The adoption of standards for headlight illumin- 
ation which will conform to the requirements of va- 
rious cities and states has been found to be a very try- 
ing proposition for the society. These ordinances are 
different in almost every locality and their enforce- 
ment depends so largely on the personal equation and 
the inclination of the police that they may differ in dif- 
ferent blocks of the same city. 

The factors on which any solution must be based 
are the distance over which a device should throw its 
light, the maximum height from the ground of the 
rays thrown, the possibility of changing the degree of 
illumination from the seat, and the possibility that an 
owner may get into trouble by substituting a bulb of 
higher candlepower for the one furnished by the man- 



ufacturer. Gas-filled bulbs are now being introduced 
on the market and the final solution will take into ac- 
count their use also. 

The standards committee has approved proposed 
regulations as to name plates, and the number of cells 
in standard batteries to be used in electric vehicles. 
Two classifications of motors for use in such vehicles 
may be adopted. One is designed for 60 to 66-volt 
operation and the other for 80 to 85-volt operation. 
On each motor there should be a name plate setting 
forth the manufacturer's name and address, the type 
of motor, the frame size, its voltage and ampere out- 
put at specified speed. The number of cells recom- 
mended for battery equipment is 42, in the lead-acid 
type, and 60 in the nickel-iron-alkali type. 

World-Wide Plan of Taxation. 

The United States and foreign governments have 
been asked and have promised to co-operate with the 
society in formulating a method of vehicle taxation 
which will be adjusted to the destructive effect of the 
vehicle on roads. It has been found, however, that 
chaos prevails in the classification of vehicles, the na- 
ture of the traffic, the amount of new roads being 
built, the repair and maintenance of existing roads and 
other information on the subject. 

Numerous factors enter into the problem. They 
must take account of the horsepower of the vehicle, 
total weight, weight on driving wheels, size of wheels, 
type of tire, gear ratio, speed of vehicle, total time in 
service and class of service. Yet it is felt that the for- 
mula adopted should not have more than two or three 
variables, else it will be too complicated to be practi- 
cal. Great difficulty is found in framing a formula 
that, under the conditions, can meet such require- 
ments. 

The division of the committee seeking to set a 
standard for silent chains has decided that the first 
practical step to be taken is to lay out a tentative pro- 
gramme in detail for consideration by makers of 
chains here and abroad. The programme will cover 
those features of chain and sprocket design which 
would make interchangeability of chains and sprockets 
possible. A list of normal pitches has been drawn up. 
Practically all the chains used are of less than one-inch 
pitch and the greater part of the business is in pitches 
of from Yi to f6-inch. 

Standard for Cotter Pins. 

Standards for width of fan belts and pulleys have 
been, approved by the committee. At the present time 
some companies are carrying as many as 250 sizes of 
cotter pins and a table of 41 standard sizes that will fit 
all requirements has been worked out and approved by 
the committee. This will immensely simplify the com- 
plicated conditions that surround the use of this small, 
but nevertheless important part. 

The miscellaneous division is working out stand- 
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ards for machine screws for use in cowlboard mount- 
ings, for hose and hose clamps used on engines, speed- 
ometer-drive shaft ends, clutch facings, brake linings, 
position i'f number on motor, dimensions of mechanic- 
ally driven tire pumps, bolt thread tolerance and 
license pads. 

It was decided not to specify the distance from the 
attaching flange to the centre of carburetors of the 
side outlet type on the ground that advantages gained 
would be counterbalanced by restrictions placed on 
the development of design. The iron and steel divi- 
sion decided to take a ballot by letter on certain pro- 
posals for changing of percentages of various alloys 
in the steels that have been adopted by the society as 
standard materials. 



PACKARD PRODUCTION LARGE. 



DIXON OFFICIALS RE-ELECTED. 



Directors and officers of the Joseph Dixon Crucible 
Company were re-elected at the annual meeting of the 
stockholders, which was held at the company's office 
in Jersey City. X. J., April 19. The officers are: Presi- 
dent. George T. Smith; vice president, George E. 
Long; treasurer. J. H. Schermerhorn ; secretary, Har- 
ry Dailey ; assistant treasurer and assistant secretary. 
Albei t Norris ; directors, George T. Smith, Robert E. 
Jennings, George E. Long, E. L. Young, William G. 
Rumsted, J. H. Schermerhorn and Harry Dailey. 



PURITAN COMPANY BUYS SPEEDWELL. 



The 61st company whose assets have been pur- 
cha-ed by the Puritan Machine Company of Detroit, 
Mich., is the Speedwell Motor Car Company of Day- 
ton, o. The machinery, patents and drawings of the 
company are acquired and the Puritan Company will 
continue to give service to the owners of Speedwell 
trucks. 

For the present the Speedwell business will be 
continued in Detroit, according to A. O. Dunk, presi- 
dent of the Puritan Company. 



PAPER ON ELECTRIC TRUCKS. 



At the San Francisco convention of the National 
Electric Eight Association. June 7 to 11. a paper on 
"The Electric Vehicle and the Central Station" will be 
presented jointly by John F. Gilchrist and A. Jack- 
son Marshall, respectively president and executive 
secretary of the Electric Vehicle Association of Amer- 
ica. YV. P. Kennedy will prepare a paper to be read 
by Mr. Edwards, chairman of the association commit- 
tee on accounting, dealing with the accounting 
methods of the N. E. L. A. 



The Rhineland Machine Works Company, whose 
factory at New Britain, Conn., under the name of the 
Fafnir Bearing Company, is manufacturing a full out- 
put from a large stock of imported steel, now has a 
plant in operation in Ivry Port, Paris, France. 



During April the Packard Motor Car Company of 
Detroit, Mich., shipped more vehicles than during any 
month in the 14 years of its existence. The total 
value of the product was $2,423,000. This announce- 
ment was accompanied by the statement that a new 
six-story building was under construction, which 
would add 15 per cent, to the present area of 38 acres 
of floor space in the plant. The enlargement will be 
divided through all the departments from the forge 
and foundry to final assembly. 

At the same time the company has been increas- 
ing its working force at the rate of about 50 men a 
day. Since March 22 more than 1600 new men have 
been added. The company has adopted a new system 
of physical examination of all applicants by physicians 
and this department has been extremely busy during 
the past few weeks. 

Indications point to the expectation on the part of 
the company of greatly increased business during the 
year. 



KARDO SUIT DISMISSED. 



The Kardo Company of Cleveland. ().. which some 
time ago took over the axle patents held by the Peer- 
less Motor Car Company, the Baker Electric Com- 
pany, the American Roller Bearing Company and the 
Packard Motor Car Company, has lost its suit brought 
against Henry J. Adams, dealing as the Reo Motor 
Sales Company, for infringement of the patents. 

Judge John II. Clark of the United States district 
court, who made the decision, based it on the fact that 
the Kardo Company had not been legally organized 
under the laws of Ohio and that the $10,000 capital 
required by statute had not been paid in. 



DR. RITTMAN GETS PLANT. 



A plant is to be erected by an oil company near the 
new testing station of the United States Bureau of 
Mines to develop the process recently discovered by 
Dr. Rittman of Washington for the extraction of ben- 
zol and toluol from crude petroleum. 

It is stated that the Woodward Iron Company will 
build a benzol plant at Birmingham. Ala., which is ex- 
pected to cost $200,000. It is to produce about 2000 
gallons of benzol a day. 



TRUCK LINE FOR FRUIT. 



Farmers near McEwen. Tenn.. have organized a 
motor truck transportation service by which they ex- 
pect to be able to put their fruit into the Nashville 
market three times a week during the season this year. 
These farmers figure that they lost $17,000 last year 
by their inability to get their fruit to market when it 
was ripe. On the return trips from Nashville freight 
will be carried for McEwen merchants. 
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pllcable to all kinds of business, and take care not to deceive 
ourselves, for if we do not deceive ourselves there is no like- 
lihood of our deceiving others. Do not let us deceive ourselves 
Into thinking that we are selling; anything but a piece of ma- 
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chlnery adaptable to various methods of transportation, and if 
we are sufficiently familiar with the service conditions under 
which our trucks are to be operated to satisfy ourselves that 
they will do us credit, we have, in the vast majority of cuses. 
ttone as far with Investigation and recommendations as yood 
business principles will justify. 



LOAD RATING FORMULA PRACTICAL— Thomas. 



"Can Standard Load Ratings Be Devised and Approved by 
Truck Manufacturers?" was the subject of a paper by H. Ken- 
Thomas, assistant manager of the Pierce- Arrow Motor Car 
Company. He spoke as follows: 

In order to answer the above question, it may perhaps be 
of interest to the meeting to learn what my own practise 
has been in this respect. Reports are so constantly current 
as to the satisfactory or unsatisfactory showing made by any 
given truck in competition with some other, that taking ad- 
vantage of a convention of truck salesmen from the various 
branches of the Pierce- Arrow Motor Car Company, about a 
year ago, I improved the occasion to place in their hands a 
method of analyzing the design of a truck f mm the user's 
point of view, to enable a just criticism of its performance to 
be made. 

Before giving you the details of this, it may be as well to 
state that the suitability of a truck for a certain load may be 
viewed from two standpoints. 

First — The possibility of carrying a certain load upon a 
truck without causing it to break down as a whole or in parts. 

Second — The proper selection, proportioning and location of 
the various units of the chassis to carry a definite load with a 
maximum of economy. 

One need not say that the latter is by far the more import- 
ant of the two. What is of far greater, and indeed the only 
real interest to the truck user, is to know when he buys a 
truck that the various parts of it are selected and proportioned 
In accordance with recognized good practise, and that he will 
be able to use the truck, assuming proper attention is paid to 
its upkeep, with certainty of real financial advantage to him- 
self. 

Taking the broadest view of the situation, he requires to 
transport some thousands of pounds over a road, and wants to 
know that he is providing himself with a motor of .1 suitable 
capacity to do this work, neither too large nor too small, and 
although perhaps he does not know it. it is very desirable that 
he should be informed as to the gear ratios of this truck so 
that he may be able to determine its hill climbing capacity. 

The marketing of a truck physically unsuited to the load 
which will be placed upon it, brings such swi ft and certain 
retribution that no one would be able to pursue such a policy 
for any length of time. For this reason, it seems to me that 
it is unnecessary to attempt to specify certain strengths for 
various parts, let us say the frame, or the axles, because the 
designer has the command of so wide a range of in tterials that 
it is quite possible to adopt almost any proportions provided 
suitable materials be selected. The statement that a driving 
axle is of a certain diameter or that a frame is of a certain sec- 
tion, conveys no meaning unless the strength of the respective 
materials employed is also stated. 

To attempt to control the policy of the manufacturer or de- 
signer of a truck in this respect would be undesirable and in- 
effective. 

Dime »h1oiih Cnnuot He Stnndnrdlxvd. 

I make this statement unreservedly— the standardization of 
detail dimensions of trucks is wrong because it is impossible. 
I will give you an illustration of this from tin* analogy of a 
structure with which everyone is familiar. Suppose we have 
to carry a roadway across a river a hundred feet wide, by 
means of a single span arch. We have a choice of four 
methods : 

(a) Stone blocks with an arch perhaps six feet thick. 

(b) Reinforced concrete with a composite arch three feet 
thtck. 

(c) A steel latticed girder perhaps six feet deep, but very 
narrow and light. 

(d) Lastly, a suspension bridge with an inverted arch of 
only six-inch thickness, made of steel wire of exceedingly high 
tensile strength. 

We know from actual experience that either construction 
would be equally satisfactory, and it will be absurd to attempt 
to standardize the thickness of the arch because a clever en- 
gineer by employing suitable miterials could make a satisfac- 
tory arch of whatever thickness he pleases. 

Now apply this analogy to say the live axles of a gear 
driven truck. It can be shown that if steel having an elastic 
limit of so, 000 pounds be used, a two-inch diameter shaft will 
stand without injury, a twisting moment of 125.t;xo inch pounds. 
You would be correct in saying that a truck of a certain ca- 
pacity should have two-inch drive shafts. In my own prac- 
tise I employ, however, for the drive shafts, a special steel 
having an elastic limit of 1 75,000 pounds to the square inch. 
It Is, therefore, only necessary to employ a shaft of 1 i» lfi-inch 
diameter to do the same work just as well. For obvious rea- 
sons you could not go to manufacturers and specify the quality 
of steel they must use. Consequently, you cannot go to the 
user and say for a truck of such a capacity your axles must 
be of a certain size. 

Again we know that a solid rubber tire today requires to 
be of such dimensions that it is not loaded beyond 2.5 to three 
pounds to the cubic inch of rubber. We do not know, how- 
ever, that some tire maker will not produce tomorrow a rubber 



compound which will stand a much greater load, and to ex- 
pressly state that a solid tire must contain a definite volume 
of rubber is to penalize the ingenuity of the maker, and con- 
sequently to arrest progress. 

Such, then, are the reasons which have led me to disregard 
any standardization which limits either dimensions, form or 
material, and since basic principles require no standardiza- 
tion, being themselves unchangeable, it has been my endeavor 
to develop a rating formula on first principles which will be 
applicable to anything that may be ultimately put on the mar- 
ket. 

Objection* Are Foreatalled. 

Hefore describing the proposed formula, it will be as well 
to attempt to deal with the probable criticisms to which it is 
liable. 

First, it may be objected that in the formula I shall submit 
to you. no mention has been made of the speed of the vehicle 
or the revolutions of the motor. As a matter of fact, both are 
accounted for as the gear ratio is introduced in the equation. 

The value of the co-efficient of road friction varies enor- 
mously, say from 20 to 300 pounds to the ton of weight. It is, 
therefore, impossible to theorize as to what power is necessary 
to overcome this. Custom, however, has established a useful 
working relationship, between the weight and the horsepower. 
Above this proper relationship gasoline consumption becomes 
excessive; below it, the vehicle cannot travel through bad 
ground. It is, as always, a case of compromise which may at 
lirst sight seem an arbitrary one and has been arrived at 
through the long and certain process of experience by many 
manufacturers. 

We can, therefore, be certain that to move a vehicle of 
looo pounds weight through a given distance, involves an ex- 
penditure of power which in practise averages a known und 
constant figure. This power may be expressed as work done 
in foot pounds, which have an equivalent value in heat units, 
these being supplied by the combustion of a definite quantity 
of gasoline. To burn this gasoline requires a motor of a cer- 
tain capacity, and since all modern motors have commercially 
a volumetric efficiency of thi to t>5 per cent., we really are led 
back to the dimensions of the motor and its speed, its breath- 
inn capacity as we may term it. as the unit of measurement 
of its capacity, in proportion to the unit weight, moved 
through a unit distance. We may thus have a small motor 
turning over fast with a large near reduction, or we may have 
a la rue motor revolving comparatively slowly with a small 
gear reduction, and the result will lie the same. 

It is apparent that there must be a definite relation be- 
tween the size of the motor, the gear ratio and the total weight 
of the \ chicle, and it is an easy matter to combine these be- 
tween the size of the motor, the gear ratio and the total weight 
of the vehicle, and we can state them in a simple expression 
that will give us a co-etlicient of correct deslun. It is self- 
evident that a motor of a certain size must In- n< cess.i r v to 
haul a n a m < >mohile under a verage conditions, mid the siz«' of 
the motor cm be most easily expressed. :'iid at the sam* time 
made to include the proportions of the gear ratio, by st iting 
its dimensions in terms of the weiuht moved through a certain 
distance. 

Formuln for De*lgn <;lven. 

Calling this co-eflicicnt Q, we may write, an equation as 
follows: 



1 1 



■ d- s n i* 



11 

1 ) x — x W 
12 

Where d is the cylinder diameter in inches; 
s is the stroke; 
n the number of cylinders; 
r the total gear ratio; 

P is the diameter of the wheel in inches; 

W the gross weiuht of the vehicle with its load, express- <1 for 
convenience, in thousands of pounds. 

This simplifies into the following equation: 

3 d- s ii r 

Q — 

D W 



The value of Q. therefore, is the number of cubic inch' s of 
cylinder volume per 10"0 pounds moved one foot. 

Kefore going further, it may be mentioned that for a pleas- 
ure car. Q lias an average value of .la to 35, while for ;i truck 
the figure varies from la to 2<». in both c ises the calculations 
being made on the highest or top year of the vehicle. As an 
example, I have worked out the a vera ire value of thW co- 
efficient Q for nine high-grade trucks of different makes and 
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sizes. Bear in mind, please, that the size of the truck has noth- 
ing: whatever to do with the value of Q. 

First speed, 72.5 cubic inches per 1000 pounds moved one foot. 
Second speed, 37.3 cubic inches per 1000 pounds moved one foot. 
Third speed, 26.3 cubic inches per 1000 pounds moved one foot. 
Fourth speed, 17.6 cubic inches per 1000 pounds moved one foot. 

These figures are, of course, arbitrary, but it will be found 
that they are in accordance with Rood and sound practise. For 
specially hilly districts the first speed of a truck should have a 
Q value of about 80. and a top speed value of 16 to 17 for use 
in flat country on good roads is also good practise. The Inter- 
mediate speeds must be left to the discretion of the designer, 
as there are reasons for certain progressions which I need not 
go into here and which would not interest the public. 

If then, we agree that 17.5 is a correct mean value for Q 
for any truck on high gear, we can by substitution write an- 
other equation which will give us the value of \V, which It will 
be remembered is In thousands of pounds gross weight of ve- 
hicle body and load, thus: 



3 d» s n r 



Jd'snr 



W = - 



17.5 D 



and this formula is accurate. 

We know, however, In practise that the driving wheels of 
trucks vary from 36 inches to 40 Inches In diameter, and the 
mean of this. 38 inches, is consequently accurate within five 
per cent, for any truck, and it is probable that this approxi- 
mates sufficiently to the requirements of the public. If there- 
fore, we substitute this number for D in the lust equation, we 
get 



W 



-=.00464 d»s n r 



17.5 x 38 



But we have agreed that W is [n thousands of pounds. 
Therefore, if W is to be expressed In pounds, the equation be- 
comes 

W = 4 d's n r 

Formula Agrees with Present Practise. 

If the weight of the paying load be deducted from the gross 
weight, and the body weight allowances recommended by the 
National Automobile Chamber of Commerce be deducted from 
the remainder, the result is the weight of the chassis; and 
such a weight, it will be found, agrees with the average chassis 
weight adopted by the leading manufacturers of this country. 

In my own practise I have found this to cover practically 
the whole of the rating question for trucks of whatever size 
and without giving any mathematical reasons, I can assure 
you that the numerical examples I have given you are In ac- 
cordance with the practises obtaining In vehicles which are 
absolutely satisfactory in every way. 

It would seem to me. therefore, that the formula given pro- 
vides a means of rating which should be adopted and declared 
by every truck manufacturer In his own interests and In those 
of the users. 

So far I have answered the first part of the question which 
forms the title of the paper. The second half of the question, 
"Whether It Can Be Approved by Manufacturers." is another: 
and it is perhaps not for me to answer in any case. I cannot 
but feel, however, that this rating is highly desirable from 
every point of view and I have had great pleasure in submit- 
ting the suggestion to this meeting, and shall now be glad to 
hear the criticisms of other manufacturers. 



VALUE OF REAL MOTOR TRUCK SHOWS-Pulcher. 



"We are all aware of the wonderful attendance of the 
shows In the past, and the general stimulus these exhibitions 
have been to the motor industry. 

"Under the present method of handling the shows the ex- 
pense is very light. Practically the entire rental for splice is 
returned to the exhibitors, and the only expense being the rail- 
road fare, hotel bills and salary of employees who attend the 
shows. 

"We find that every successful Industry at least once a year 
has a national show, at which to exhibit its wares, and buyers 
Interested in this particular line make it a point to attend this 
show to get such information on the articles in which they are 
interested as will be to their advantage. 

"Why. then, does not the motor truck industry of this 
United States hold a national show? 

Divorce the Passenger Car Show. 

"First, I believe that the truck show should be separate and 
entirely divorced from the passenger ear show, and that the 
show should be held at some point centrally located in the 
United States also that the show should be held out of doors — 
under tents If you like — so that the motors may be running, 
the cars operating under their own power, showing their abil- 
ity to do the work for which they were designed. 

"The advantages of such an exhibition are many. Motor 
trucks are more and more being recognized as chassis on which 
can be placed various types of containers, in numerous lines 
these containers, or bodies, are actually separate machines for 
rapidly handling the different kinds of materials or commod- 
ities carried. 

"The separating of the commercial vehicle into a power 
driven chassis and a power operated mechanical body has just 
begun. One of the greatest developments in the commercial 
vehicle Industry will, of necessity, be the growth and develop- 
ment of power driven devices to be used In connection witli 
the chassis for efficiently handling merchandise. 

"Think of the attention the entire Industry will receive If 
an out-of-door exhibit can be held, where the different chassis, 
with different types of bodies, with loading and unloading tie- 
vices, can be shown under operation to purchasing agents, 
large contractors and heads of large corporations from all 
parts of the United States. 

"If this big national show could be held in the fall, at which 
time the regular passenger car dealer is having a very quiet 
business, he will attend this show, looking for a line of trucks 
which will help to fill up that part of the year when the car 
business is a little slack. 

"I believe that the dealer lacks the necessary snap and en- 
thusiasm for the reason that he has not had the opportunity 
to get together with the manufacturer; he has not seen, and 
does not know, the possibilities of the motor truck. 

"It Is a fact that at any of the truck shows which have been 
held In the past, wherever we find a chassis operated by elec- 
tricity, taislng or lowering a dump body, we always find a 
crowd of people. The exhibit next door may he of a machine 
of equal capabilities, but It is not moving, and is attracting no 
attention. 

"The question today with the manufacturer is not produc- 
tion, but a question of sales. I hardly believe there is a manu- 
facturer In the business who cannot get out a greater produc- 
tion than he can sell. Tn my opinion. In order to balance pro- 
duction with sales, it Is necessary either to get additional deal- 
ers, or more enthusiasm into the dealers you already have. A 
dealer, after attending a big national show, seeing the magni- 
tude of the industry, and the possibilities of the motor truck. 



will go home filled with a new spirit of enthusiasm with the 
possibilities of the industry and will see wherein he can show 
a handsome profit by selling motor trucks, and that the busi- 
ness is a 12 months' business and not a seasonal business. 

"Admission to the show should be free to all connected ^ith 
the trade, a slight fee only being charged to keep out those 
who are merely curious. A business man's card should be suf- 
ficient for admission. 

"An indoor show could be held in conjunction with the out- 
door exhibition — this show to be in the nature of a picture 
show, if you please — In charge of some man known to be expert 
in certain forms of motor truck transportation, to show on 
this screen actual operating costs and performances, and the 
saving made between motor trucks and horse drawn vehicles. 

"The data for use in the Indoor show, I believe, can be 
gathered by the different companies who are members of the 
association, sent to a certain committee, which should In- in 
charge of this part of the show, and tabulated in such a way 
that on certain days or at certain hours we could have a show 
and lecture covering certain types of business. This would at- 
tract a great many probable purchasers in their respective 
lines. 

"A period of not less than six months would be reouired for 
the working out of the practical plans for such a show. Shows 
in the past have been of the stereotyped kind, dead and rela- 
tively uninteresting exhibitions presented in gaudy settings. 
Let's Have a Huslness Show. 

"The shows have been more or less social affairs. I believe 
a very strenuous effort should he made to command the at- 
tendance of large buyers; that they should be invited, invita- 
tions coming direct from our headquarters at Xew York City, 
and that the type of exhibits and problems to be discussed 
should be outlined In our invitations. We should tell them 
in a short and concise way the developments and new things 
we may have to show them, and 1 am quite sure that with 
the proper co-operation between the truck Industry and the 
user we can command a very large attendance. 

"We find, in practically every case where we sell a truck 
to a user, and sell It right, that It is an asset to him: that it is 
earning him money, and if we can approach all our purchasers 
in this same way, showing them how the purchase of a motor 
truck will show an earning in his business, then why is it that 
the motor truck industry does not advance faster than It has 
in the last three or four years? 

"I am thoroughly convinced of the fact that we have not. 
up to date, presented our problems in the right way, and be- 
lieve that a governing body of at least 2"> truck manufacturers 
should get together and devise some plan whereby the motor 
truck industry can exhibit Its product in such a way as will 
put the Industry on a standard where it belongs." 



Fire Commissioner Adamson of New York City- 
lias received bids for 12 motor driven hook and ladder 
trucks which are to be used in new stations in the out- 
lying sections of the metropolis. The lowest bid was 
that of the International Motor Company and was 
$52,152. Four of the trucks are to be delivered in 90 
days and four every 30 days thereafter. 



Digitized by 



Google 



266 



THE MOTOR TRUCK 



May, 1915. 



TABLE OF CONTENTS. 



Pace 

•Vote to Standardize Owners' Service 2 If 

What Can Be Done to Improve Conditions in the Mo- 
tor Truck Business. John W. Van Allen 225 

How Can the L'sed Truck Question Be Handled'.' W. 

L. Day 221! 

Can Manufacturers Have a Standard Service Policy'.' 

Alvan Macauley 227 

Can the Dealer Make Money Selling Trucks, and if 

Not. What Is His Function? Robert O. Patten 22S 

Why Service Conditions Should Be Investigated and 
Recommendations Made Before Selling a Customer. 

Vernon Munroe 22f 

•"Jitneys" Operated in 106 Cities — 

Status of "Jitney" 'Bus Service 231 

International Harvester "Jitneys" 231 

Loner Distance "Jitney" Line 232 

Condemns the "Jitney'" 232 

Chalmers "Jitney" Service 232 

"Jitney" Legislation 232 

"Jitney" Liability Insurance 233 

Chalmers Talks on Selling 233 

Ford Designs $200 Farm Tractor 233 

Harry T. Dunn Joins Overland Forces 233 

Pittsburg Buys Motorcycles 233 

Goodyear Employees' Suggestion 233 

American Motor Trucks for Greece 233 

•Hall 3 •/.. -Ton Truck 234 

Trucks for Boston Mails 234 

"Gasoline or Oats" 234 

•Riiybestos a Scientific Brake Lining 235 

•Electric Vehicle Practise." William W. Scott 236 

Lima Light Delivery Truck 245 

Editorials — 

Truck Manufacturers' Convention 246 

Economies Through Accounting 246 

Exploitation of Foreign Markets 246 

•CMC Selling and Service Policy 247 

Gear Drive Makers Organize 251 

Model Traffic Regulations Sought 251 

Is Second-Hand Flood Coming? 251 

Boston to Get Mail Trucks 251 

New Goodyear Guarantee 251 

United States Collects Road Data 252 

Philadelphia Buys 22 Motor Engines 252 

Present Ambulance to Fiance 252 

New Chase Manager in Philadelphia 252 

•Practical Motor Truck Mechanics — 

Connecting Battery Terminals 253 

Suggestion for Babbitting Bearings 253 

Cleaning Acetylene Pipes 253 

An Improvised Tube Press 253 

An Adjustable Socket Wrench 253 

Protection for Oilers 254 

Improvised Cable Terminals 254 

Removing Wheels Without a Puller 254 

Sticking Multiple Disc Clutches 254 

Removing Stubborn Hub Caps 255 

Removing Carbon 255 

Galvanizing Cast Iron 255 

Handy Priming Device 255 

Oppose Size Limitation for Trucks 256 

New Plant Under Construction 256 

Coke for Gasoline in Trucks 256 

Utah Arranges Good Roads Day 256 

Will Advertise Packard Trucks 256 

•Universal Truck Accounting System 257 



S. A. E. Cruise Arrangements 

Makes Employei s Partners 

Internal Gear Drive Adopted 

To Repair New York Roads 

S. A. E. Progress in Standardization,. 
Puritan Company Buys Speedwell. . . 

Paper on Electric Trucks 

l>ixon Officials Re-Elected 

Packard Production Large 

Kardo Suit Dismissed 

Dr. Rittman Gets Plant 

Truck Line for Fruit 



Pa ge 
.261 
. .261 
. .261 
. . .261 
. .262 
. . 26S 
. . .263 
. . .263 
. . 263 
. . .263 
. .263 
. . .263 



•Indicates article is Illustrated. 



INDEX TO ADVERTISERS. 



Bessemer Motor Truck Company 

Chase Motor Truck Co 

Duplex Power Car Co 



Page 
. . . 10 



.Cover 
... 8 



Eagle Oil & Supply Company. 
Electrical Vehicle Handbook.. 



Federal Motor Truck Company 



Gallon Iron Works and Manufacturing Co. 

General Motors Truck Company 

General Vehicle Co 

Goodyear Tire and Rubber Co 



Independent Motors Co 

International Harvester Co. 
Indian Refining Co 



9 
11 



6 
9 
4 

11 

10 
10 



Lauth-Juergens Motor Car Co 11 



Marburg Bros., Inc.... 

Mea Magneto 

Motor Accessories, Inc. 



New Departure Manufacturing Company. 



.266 
.266 
. 10 

.266 



Packard Electric Co 

Packard Motor Car Co 

Philadelphia Storage Battery Co. 

Polack Tyre and Rubber Co 

Pierce Speed Controller Co 



. .14 
.26* 
.267 
. 9 



Ross Gear and Tool Co 

Signal Motor Truck Company. 
Tiffin Wagon Co 



10 

... 1 
.Cover 



White Company 

Wisconsin Motor Mfg. Co. 



3 
11 



American Made for American Trade 
New Departure 
Ball Bearing* 

THE NEW DEPARTURE MFG. COMPANY, 
BRISTOL, CONN. 



MAGNETOS 



S. R. O. 

BALLBEARINGS 





Sole Importers 

MARBURG BROS., 1790 tr~i„ 7 , NEW YORK 



Digitized by 



Google 



May, 1915. 



THE MOTOR TRUCK 



267 



"For Greatest Efficiency at Lowest Cost per Mile" 
"Held in the Highest Esteem by 
the Motor Truck User' 




(When Writing to Adrertlsera, Please Mention MOTOR TRUCK.) 



Digitized by 



Google 



268 



THE MOTOR TRUCK 



May, 1915. 



THIN PLATE BATTERIES 



CAPACITY LIFE 




ECONOMY r^P^ MILEAGE 

The Philadelphia Storage Battery Company, during the 
year 1914 increased its sales over the previous year. — Sales 
during the three months of this year exceed the same period 
of any year since the Company has been in business. 

The "Btattumft (grift" Thin Plates are increasing in popu- 
larity. 

We make a specialty of vehicle batteries. 

The largest manufacturing companies use Jlhtlaftrlpbta 
Thin Plates: — 

Anderson Electric Car Co. 
General Vehicle Co., Inc. 
Ward Motor Vehicle Co. 
Milburn Wagon Co. 
Grinnell Electric Car Co. 
Ohio Electric Car Co. 
Walker Vehicle Co. 
Woods Motor Vehicle Co. 

We have sold more batteries and plates for new cars than any other 
storage battery company. 



PHILADELPHIA STORAGE BATTERY CO. 

ONTARIO AND C STREETS 
PHILADELPHIA, PA. 

DEPOTS AND AGENCIES 

NEW YORK BOSTON CHICAGO CLEVELAND WASHINGTON ST. LOUIS DENVER ROCHESTER DETROIT BUF- 
FALO SALT LAKE CITY MINNEAPOLIS KANSAS CITY. MO. CINCINNATI TORONTO SEATTLE PORTLAND, 
ORE. OAKLAND SAN FRANCISCO LOS ANGELES SACRAMENTO 
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MOTOR TRUCK ROAD BUILDING ECONOMIES. 

Practical Demonstration of the Utilities of White "Good Roads" Machines for Construction 
Work and Haulage, With and Without Trailers, and the Great Saving of Labor 
in Combination with Eclipse Portable Unloaders. 



HIGHWAYS are usually constructed by contract- 
ors, the cost being based on specifications 
from which estimates are made, and prices 
for which the work will be done submitted. The work 
is competitive — that is, the contractor who will under- 
take it for the least amount is generally awarded the 
contract. 

Six factors must govern the prices made for work — 
overhead expense, cost of material, haulage of 
material, labor, local conditions and character 
of equipment. The last factor largely govcr.i 
the second and third. Locality con- 
ditions cannot be changed. The 
volume of material required has 
some bearing on the price that musi 
be paid. The ratio of these factors 
to each other will vary decidedly. 

The equipment must 
be that which is best 
adapted for the work, or 
for the work usually 
done. The manner of 
handling it is a matter of 
administration. Obvious- 
ly the machinery that wi 
minimize labor and ex- 
pedite the construction is 




the best to use, provided that such use can be made 
that will justify its purchase. In this article road con- 
struction must not be confused with maintenance, for 
the two are entirely separate and apart. 

Great Saving with Machinery. 
Excavating machinery and tools have not been 
greatly improved other than to increase capacity and 
by adaptation for use in some conditions with power 
instead of animals, but great advance has been made 
with haulage equipment and machines for eliminating 
labor. 

The adaptation of equipment has obtained import- 
ant results, in some instances supplanting the use of 
costly machinery. As machines entail but little ex- 
pense when not operat- 
ing, they are extremely 
economical as com- 
pared with animals, 
which cost nearly as 
much when idle as 
when operated to ca- 
ll a c i t y. Maintenance 
expense of equipment 
when not worked must 
necessarily enter into 
the cost in ratio of 



Haulage and Labor .Saving Equipment i At Top. Loading Truck* and Trailer, at Railroad Siding with F.rllpxr Portable Un- 
loaders at Left, Truck- and Trailer Train < onxolldatlnic Stone After Dumping In Road Redi at Right, Distribution the 
Load* In the Rxcavatlon. 
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active to inactive time. Not only this, machines can 
be worked to capacity constantly and continuously if 
necessary. 

Quick Work with Good Equipment. 
Some possibilities with highly developed equip- 
ment were demonstrated in a work recently com- 
pleted by Louis Martine, who is building roads for 
which he has contracts to the amount of $90,000 in La 
Porte county, Indiana. He utilizes two White five-ton 
trucks (a type known as the "good roads" machines), 
and a Gabon Eclipse portable unloader, the trucks for 
hauling and the unloader for handling material, econ- 
omizing the time of the trucks and greatly reducing 
the labor. 

The White "good roads" trucks are practically 



levelling drags, and the wide steel tires with the heavy 
load serve the same purpose as rollers when driven 
over the loose stone, levelling and consolidating it prac- 
tically as well as the average 10-ton steam roller when 
driven back and forth to haul and distribute the stone. 
Not only this, when used with two trailers the loads 
can be increased to 14 tons, and with bottom-dumping 
trailer bodies the additional time required for the 
work of distributing and evening is more than com- 
pensated by the larger freight and its resultant econ- 
omies. 

No matter what the work, the greatest saving ob- • 
tains when trucks are operated as nearly constant as 
possible, and while other works have been referred to, 
when direct haulage is done, this time economy can 




Upper Left, Rollins and Evening the Stone m It Ih Dumped; I 
rr Left, Truck and Trailer* That Made a Mile Haul of 14 T 
ing Labor of Levelling- the Stone by Spreading from the T 

standard construction aside from the axles and wheels, 
for they are equipped with longer axles to take the 
hubs of the steel tire wheels. The bodies are steel, 
which are hoisted and lowered by the power of the 
motor, and are fitted with tail gates that can be ad- 
justed so that the load may be discharged as the trucks 
are driven slowly, distributing the material to any 
depth and so evenly that very little levelling is neces- 
sary. With the wide tires the trucks may be driven 
on soft surfaces in which the ordinary rubber tired 
machines could not be worked. The trucks have ap- 
proximately the road speed of this type, the wheel 
construction and steel tires making practically no dif- 
ference so far as operative value is concerned. 

Though built for haulage, the trucks are used for 
other purposes — to haul plows, scarifiers, graders and 



pper ItlKht, Driver Distributing (be Load from the Truck) Low- 
linn of Stone and Return In 30 Mlnuteai Lower Right, Mlnlmlm- 
ruck. 

only be accomplished by quick loading. Mr. Martine 
met the requirements of his contract by purchasing a 
(ialion Eclipse portable unloader, which is a frame 
mounted on axles and wheels which carries a bin that 
will hold approximately 15 tons of crushed stone or 
other material. This bin supports a frame on which is 
hung a block tackle. From the frame to the ground 
is a slightly inclined track. 

Labor Saving by Eclipse Unloader. 
The unloader can be moved from place to place 
on its wheels. When located a pit is dug. into which 
is fitted plank sheathing. If cars are to be unloaded 
the end of the track to the tower frame extends to the 
bottom of the pit. Under the railroad track from the 
back of the pit is an inclined steel chute with a gate 
that projects into the pit. The opening to the chute is 
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between two ties. The hoisting apparatus is a water 
cooled gasoline engine that operates a drum, a clutch 
connected with a long, horizontal lever that extends 
to the back of the pit, coupling the drum for hoisting 
and lowering. The material is brought to a siding in 
hopper-bottom cars, in which the material will con- 
centrate by gravity, and it is dropped into and through 
the chute to a big steel bucket, hoisted to the top of 
the bin and dumped, one man attending the chute gate 
and the hoisting engine. On the front side of the bin 
are three loading chutes, and as the floor of the bin is 
inclined the material is carried by gravity through the 
chutes into the trucks or carts. Raising or lowering 
the outer ends of the chutes starts or stops discharge 
from the bins. 

The unloader will handle 50 tons of stone, sand, 
gravel, coal, slag or similar material an hour, the only 
labor required other than the hoisting operator being 
men to move the cars as they are emptied, but if the 
cars are not adapted for bottom discharging, trimming 
the loads must be done. Trucks and carts can be load- 
ed with five tons by gravity in approximately one min- 
ute, the drivers merely lowering and raising the chutes 
from the bin. 

What Is Possible with Little Labor. 
The illustrations are of construction of a mile and 
a half of country road between Union Mills and the 
Scipio township line, with the White "good roads" 
trucks and a Gabon Eclipse unloader. This road is 
through a clay surface and it was built in remarkably 
quick time without closing it to traffic. The road was 
made 10 feet wide, with a 10-inch lower course of ma- 
cadam and a two-inch upper course of screenings. 
Using the two White trucks to haul the tools, the road 
was excavated, widened and levelled in a single day. 
and when the subgrade was made the wide tires of the 
trucks rolled it smooth and 
even and sufficiently consol- 
idated it. 

The crushed stone was 
received in cars at a railroad 
siding a half mile from 
where the road building was 
begun. There the unloader 
was set up. A man and a 
team of horses were hired 
to move the cars on the 



track, and three men were employed to handle 
and trim the stone for the unloader. For the work 
on the road a foreman, two rakers and a man with a 
team drawn leveller were necessary. This was the 
entire force of men on the work. Beginning at the 
road nearest the unloader the White trucks hauled and 
spread five cubic yards of stone each trip, the machines 
being driven over the stone to the excavation, where 
the loads were distributed by the drivers opening the 
tail gates to the point where sufficient discharge was 
obtained without leaving their seats. The work was 
continued in this manner, driving the trucks over the 
stone, so consolidating it that no other rolling was 
necessary before laying the top dressing of screenings. 
The second day a half mile of the road was built in 
this manner in 11 hours. 

Two Trucks Equal 72 Horses. 
The work was continued the third day with two 
three-yard capacity trailers hauled by one of the 
trucks, and with these the loading time was extended 
to two minutes. The minimum haul was then one 
mile, one-half of this distance from the unloader to 
the work, through a road of alternating sand and mud, 
but the surface was soon compacted and hardened by 
the wide truck wheels. In this work a truck hauled 
the trailers with a 14-ton load one mile, spread the 
load it carried and hauled the trailers into position for 
dumping, and returned to the unloader in 30 minutes. 
Mr. Martine said that a team of two horses would haul 
a cart with lj4 yards of stone in the same conditions 
and make a trip once an hour. With this as a basis of 
comparison the two trucks hauled (one with the trail- 
ers), dumped, spread and rolled stone that would have 
required 36 teams of horses and carts, 36 drivers to 
haul, to say nothing of spreading, levelling and rolling 
that would have been necessary. Not only this, with 

such a number of teams at 
work the road would have 
been more or less congest- 
ed and there would have 
been delay at the unl"ader 
because of the practical im- 
possibility of maintaining 
even headway. 

With the combined 
utilies of the truck and 
the labor saving of the 





lllllt) of the Truck*! At Top, Rollins; the Macadam Into the Shoulder of the Roads at Left, the Farm Wagon Path Before 

the Improvement* at Right, the Highway After the Construction. 
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unloader, the work was done with marked economy. 
From Mr. Martine's records, which are care- 
fully kept, the following figures are taken, these 
showing the expense for wages and for fuel and oil 
for operating the trucks for a single day. During this 
time 264 yards of crushed stone were moved by the 
two trucks, the trailers being used only at intervals : 

Team and driver to move ears at un- 
loader $2.32 

Three trimmers at unloader 7.42 1<> 

Unloader operator 3.00 

Wages for unloading 264 cubic yards 

of stone $12.74 

Cost of wagts a yard $0.0482 

Two truck drivers at $3.50 a day $7.00 

Gasoline for fuel 4.75 

Oil 1.12 

Wages and fuel for hauling, spread- 
ing and rolling 264 yards of stone $12.87 

Cost a yard $0.0487 

Leveller team and driver $2.25 

Foreman 3.00 

Two rakers at $2.50 a day 5.00 

Wages for levelling 264 yards of stone $10.25 

Cost a yard $0.0383 

Total cost of wages and fuel for un- 
loading, hauling, spreading, level- 
ling, raking and rolling 264 yards.. $35.86 
Cost a yard $0.1350 



N. A. C. C. ELECTS OFFICERS. 



WHITE 'BUSSES AT PIKE'S PEAK. 



From Colorado Springs to the summit of Pike's 
Peak tourists will climb this summer in 'busses mount- 
ed on White truck chassis. The 'busses will be oper- 
ated in competition with the old cog railway over a 
new highway 17 miles long, on which there are no 
grades exceeding 10 per cent. The altitude of the 
mountain top is 14,109 feet. 

Only one other road on this hemisphere exceeds 
that altitude. That crosses the Andes mountains in 
Bolivia at a height of 17,000 feet, and is also the route 
of a White 'bus line. 

The Pike's Peak service will begin July 15 and 12 
12-passenger 'busses are being built for it by the White 
company. Three seven-passenger touring cars will 
also be provided. The new road is a masterpiece of 
mountain road building, with wide turn outs and an 
even grade. Round trips can be made in five hours 
and the 'bus schedules will include special trips at 
sunset, sunrise and by moonlight. 



HATHAWAY GETS SALES TROPHY. 



The white plaque, presented by the White company 
to the one of its 10 branches which shows the great- 
est proportionate increase in business every year, has 
been won, for the current year, by the White Boston 
branch, of which J. S. Hathaway is the head. 

The result of this year's contest shows the steadily 
growing popularity of the White in New England. 
Winning the trophy is particularly gratifying to the 
Boston staff, as it came the year following the erection 
of the big White service station in the New England 
metropolis. 



There was a record attendance at the annual meet- 
ing of the National Automobile Chamber of Com- 
merce, which chose new officers and directors. Three 
new directors were chosen for a three-year term: J. 
Walter Drake, president. Hupp Motor Car Company; 
R. E. Olds, president, Reo Motor Car Company: Carl 
H. Pelton, Maxwell Motor Company. Those re- 
elected were Alvan Macauley, general manager, Pack- 
ard Motor Car Company, William E. Metzger, Ameri- 
can Electric Car Company, and C. W. Churchill. Win- 
ton Company. 

The following officers were chosen by the direct- 
ors: President, Charles Clifton, Pierce-Arrow Motor 
Car Company; vice president, Wilfred C. Leland, 
Cadillac Motor Car Company; second vice president 
(gasoline passenger division), Hugh Chalmers, Chal- 
mers Motor Car Company ; second vice president 
(commercial vehicle division), Windsor T. White, 
White Company ; second vice president (electric vehi- 
cle division), H. H. Rice, Waverly company; secre- 
tary, R. D. Chapin, Hudson Motor Car Company; 
treasurer, George Pope, Pope Manufacturing Com- 
pany ; general manager, Alfred Reeves. 

Seven new companies were elected to membership, 
two of which produce trucks : The Touraine Company, 
Philadelphia, Penn., and the Sternberg Company. Mil- 
waukee, Wis. ; truck makers, the L. P. C. Motor Com- 
pany, Racine, Wis. ; Scripps-Booth Company, Detroit, 
Mich. ; Lexington-Howard Company, Connersville, 
Ind. ; Pratt Motor Car Company. Elkhart, Ind. ; W. A. 
Patterson Company, Flint, Mich. 

A resolution declared that the "jitney" 'bus filled 
an important need in public transportation and that it 
should be encouraged, although proper regulation 
should not be opposed. Standard treads for all cars, 
with a view to reducing manufacturing costs, were 
urged. Some details of manufacturing and service 
are also to be standardized. A committee was author- 
ized to draft a plan for making announcements at a 
definite period of the year. 



GOODYEAR STOCK FOR EMPLOYEES. 



An increase in the common stock of the Goodyear 
Tire and Rubber Company has been voted by stock- 
holders and a resolution passed authorizing the man- 
agement to continue its distribution of stock among 
the more efficient employees. A block of $1,700,000 of 
the new issue was set aside for the purpose. A quar- 
ter of a million dollars worth of the stock will be dis- 
tributed at once and the rest parceled out over a pe- 
riod of years. The stock is held in the employee's name 
until the dividends pay for it at par. This secures 
greater interest in the affairs of the company on the 
part of the employee and is believed to have been a 
large factor in the growth of the company to its an- 
nual business of $33,000,000. 
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GERMANS MAKE GASOLINE SUBSTITUTE. 



NOVEL TRAILER SERVICE. 



Although enormous stores of gasoline were on 
hand in Germany at the beginning of the war, great 
quantities have been used and as the usual sources of 
supply are not open, the nation has turned to the 
chemists in hope of finding substitute fuel. 

One product made is benzol, which is said to be of 
sufficiently good quality for successful use in any mo- 
tor vehicle, except possibly in aeroplanes, where the 
necessity for high quality fuel is imperative. Benzol 
essence is a by-product of gas and coke making, or it 
is made directly from coal. It is made in such quan- 
tities that statement is made that there is not only suf- 
ficient to supply all engine equipment used in the war, 
but 6000 tons of it are spared a month for use in civil 
pursuits. 



Unique Construction to Transport Car 
Bodies Between Factories. 



BUYS MANY TRUCKS FOR EXPORT. 



H. G. Burford, head of H. G. Burford & Co., Lim- 
ited, of London, England, has been in this country 
buying a large quantity of 
American trucks for export to 
England. As dealer and manu- 
facturer he has been identified 
with the industry in England 
for 15 years. When the war 
broke out he was handling one 
of the best known German 
trucks, the Mercedes. 

That supply was shut off, 
so he ordered 100 trucks from 
American makers. They did 
so well in commercial service 
in London that he has now 
contracted for a number that 
would be a year's output for a 
good sized factory. 

"Taking Europe as a whole there are four internal 
gear drive trucks turned out to one of any other shaft 
driven type. I wanted that style of truck carefully 
made, of good materials, and from a factory capable of 
a satisfactorily large output," is Mr. Burford's state- 
ment of policy. 

Mr. Burford said that while continental Europe 
had long shown a preference for the internal gear 
drive, its progress in England had been less rapid be- 
cause the early trucks of that type were noisy. If 
there had been available in England at that time axles 
as well designed and made as those obtainable by the 
American truck manufacturers, the internal gear drive 
would now be an overwhelming favorite. 



Industrial economies are sought by progressive 
minds, and these are applied to meet every condition 
where saving of time or labor is practical. An ex- 
tremely interesting example of the possibilities in 
transportation is afforded by the Fisher Body Com- 
pany, which manufactures the bodies used for the 
equipment of pleasure car chassis built by the Hudson 
Motor Car Company at Detroit, Mich. 

The plants of the two companies are nine miles 
apart and the Fisher company is required to deliver 
the bodies at the Hudson factory in sufficient numbers 
to meet the production requirements. When the con- 
tract was made the Fisher company used horses for 
haulage, and at best but two round trips could be 
made, this necessitating 36 miles work for the animals, 
which was more than horse flesh could endure. Not 










1 





Dividend payments on its preferred stock will be 
resumed by the Peerless Motor Car Company. Cleve- 
land, O.^july 1, after suspension for more than a year. 
The company will pay quarterly dividends of 1'4 per 
cent, and an additional dividend of 3y 2 per cent. July 1. 



Wllnnn .lOOO-Pound Track and Novel Trailer Built to Hani Bodies from the Plant of the 
FlBher Body Company to That of the Hodaon Motor Car Company at Detroit, Mich. 

only was the delivery slow, but the expense was large. 
The weight of the loads was not excessive, but the 
bodies are bulky and handling was to be avoided for 
obvious reasons. 

To meet this exigency a large trailer was designed 
by G. E. Porter and built by the American Car and 
Foundry Company, to be used with a 3000-pound Wil- 
son truck chassis. The trailer consists of a long frame 
mounted on an axle and wheels. The forward end of 
the trailer is designed to rest on the rear of the truck 
chassis and to have a transverse movement, much the 
same as the fifth wheel of the wagon or truck. On this 
frame is constructed a double-deck superstructure, 
which may be likened to pigeon holes, each sufficiently 
large to take a car body loaded transversely, with a 
roof covering the upper series of compartments. The 
design is such that while practically all of the load is 
carried on the trailer wheels, the forward end is sup- 
ported by the truck chassis. 

On the truck chassis is mounted a pair of high bol- 



Digitized by 



Google 



272 



THE MOTOR TRUCK 



June. 1915. 



sters and on this is built a double-deck superstructure 
with two compartments and a substantial roof and 
ends. None of the compartments are closed at the 
sides (or ends as they are viewed by the observer). The 
truck and its trailer can be loaded with 10 car bodies 
at the Fisher factory, these being secured against 
movement. The machine makes five round trips, or 
90 miles, in a regular working day, and at times it is 
driven at a speed of 18 miles an hour. With this 
equipment 50 bodies can be delivered daily without 
overtime work. The saving is such that other manu- 
facturers having large volumes of haulage are seri- 
ously considering the use of trailers for their service. 



REOS IN DAIRY TRUCKING BUSINESS. 



MORE TRUCK VALUE TO BE GIVEN. 



Many trade authorities believe that one result of 
the great orders for military trucks received by Amer- 
ican manufacturers will be to increase the truck values 
sold to American purchasers after the war is over. 

They point out that the market for trucks pre- 
viously has been so small and the reluctance of busi- 
ness men to buy them so great that even the large 
companies have conducted their business by small 
scale methods. The great war orders have for the 
first time permitted them to organize their factories 
for quantity production and they have turned out 
. trucks at costs that were previously unknown. 

After the war the business man will have before 
him the facts concerning the great efficiency of ma- 
chines in the war to meet his reluctance to take up 
that form of transportation. Horses will be very ex- 
pensive because of the large number destroyed in the 
fighting. The suggested new economies in truck 
manufacture will make possible prices that will be 
much more favorably regarded by the buyer than those 
that prevailed formerly. 

In short, conditions are believed to be approaching 
which will greatly reduce both production and sales 
expense in the truck business. 



NEW FIFTH AVENUE 'BUS. 



The Fifth Avenue Coach Company of New York 
City, which operates a line of motor 'busses, has de- 
signed and built in its own shops a new type of motor 
'bus body which has many advantages over the kind 
previously employed. 

Heaters are placed under the floor instead of in the 
sides of the body. Push buttons are provided for each 
seat. A double hand rail on the rear stairway is de- 
signed for greater safety ; 10 more square feet have 
been added to the window space and interior electric 
lighting facilities have been increased. 

The seats are transverse with a centre aisle. 
Twenty-two passengers can be seated on the lower 
deck. The use of aluminum panels and high-grade al- 
loy steel have reduced the weight and volume of the 
interior equipment. 



Ira Wilson, a dairy man of Redford, Mich., has 
used successfully two Reo two-ton trucks to haul milk 
from his own and other dairy farms in the vicinity of 
Redford to the plant of the Detroit Creamery Com- 
pany in Detroit. 

The milk is carried on a rate based on 100 pounds 
per mile. Each truck is driven 90 miles per day. The 
two trucks already in operation average loads of from 
three to 3 l /> tons, although they are rated at two tons. 

For two years the trucks have been in service and 
have never missed a trip, winter or summer, accord- 
ing to their owner. The road is through four miles of 
heavy sand. Such work, both because of the distance 
and the speed at which the loads must be carried, 
would be impossible with horses. 

A third truck of the same type has been ordered. 
Before the trucks were used it was impossible to mar- 
ket all the milk in the section surrounding Redford. 
There was only one train a day and the trip was too 
long for horses. 



GASO-TONIC INCREASES MILEAGE. 



Reports of great increases in mileages secured from 
gasoline after mixing with it small quantities of a new 
power fluid known as Gaso-Tonic, come from Cincin- 
nati, where the new product is made. B. W. Gaines, a 
physician of 409 Broadway, Cincinnati, declares that 
in his touring car he got 93 miles from the first 10 gal- 
lons of treated gasoline ; 108 miles from the second 10 
gallons; 118 miles from the third 10 gallons; 140 miles 
from the fourth 10 gallons, and 148 miles from the 
fifth 10 gallons. The fluid is said to lessen trouble 
from carbonized cylinders. Its makers claim that it 
contains no acid or other ingredient that could damage 
a motor in any way. 



HORSELESS FIRE DEPARTMENTS. 



So far as is known Lynn, Mass., was the first city 
in the United States to have a completely horseless 
fire department. The last horse used by the Lynn 
department was dispensed with Aug. 1, 1914. 

But very soon Lynn will have a rival in Camden, 
N. J., which expected to retire its last horse about the 
last of June. Twenty-three of the 50 horses have been 
replaced by motors and the other 27 will be retired by 
the new apparatus. 

Property owners of the city are enthusiastic over 
the aggressiveness of the city government in carrying 
out its policy of motorization. This campaign was 
inaugurated only a few months ago and has been car- 
ried through with the greatest possible dispatch. The 
translation of the department will cost about £140,000, 
but it is expected to pay for itself in a vei r v short 
time, because of the smaller maintenance and oper- 
ating expense of the motor equipment. 
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3000 MILES CROSS-COUNTRY WITH A PACKARD. 



The Finish of the Experimental Work with the Initial Three-Ton Machine a 35-Day Drive 
on the Lincoln Highway from Detroit to San Francisco. 



TESTING an experimental truck is not a pleasure. 
It is a work that must be engaged in with a real- 
ization of extreme responsibility, for the endurance of 
the machine must be known to minute detail, for man- 
ufacturing plans and business prestige cannot be jeop- 
ardized by neglect to observe and provide for the in- 
numerable exigencies which may arise, and which can- 
not be known save through careful observation. 

The testing must be systematically done, and when 
large interests are involved, nothing can be taken for 
granted or accepted as an engineering determination. 
Failure may be expected — in fact, endeavor is made to 
develop causes of wear or failure, so that these may be 
provided for before a machine is offered for sale, so 
that change can be made and the vehicle perfected, but 
there is no reason why these conditions should not be 
known to the engineers who have the work to do. 
Long Period of Development. 
When the Packard Motor Car Company begun its 
engineering development of the new type worm driven 
machines that it is now producing a single vehicle was 
constructed, this being three-ton capacity, and this 
undertaking was without ^ 
public knowledge, save per- 
haps in Detroit, where the 
truck, after it was operative, 
was systematically tried for 
months over the mads in 
the vicinity of that city. Tha 
development had been be- 



gun months before by the engineers, and the plans pre- 
pared according to information obtained from varying 
sources. After the machine had been mechanically ad- 
justed and was regarded as practically operative, the 
actual trial for endurance was begun and this was 
continued with the factory as a base until 14,000 miles 
had been driven. 

This would correspond to more than a year's aver- 
age work, and in that period the machine was con- 
stantly under observation. But this was not sufficient. 
The desire was to have a trial in work that would not 
be on city streets and good roads, but in service that 
would develop any weakness. The test that would 
continue for a day or two was not believed to be such 
as would be convincing to the engineers, who wished 
to make large claims for the type and must have 
knowledge of the conditions met with on which to base 
these claims. The proposal was made to send the 
truck overland from Detroit to San Francisco, and 
this was approved as being a trial that would prove 
the real merit of the machine or cause its rejection. 
The preparations were made and the crew of three 
- selected included Con- 

sulting Engineer Rus- 
sell Huff. Truck En- 
gineer 11. I). Church 
and "Joe" Boyer. A 
big bow top with can- 
vas cover was installed 
on the standard ex- 




Over Mountain and Denert— Top Centre, a Sand Path Between Auntlo and Fallon, \ev.i Upper Left. In Wyoming Desert Sandi 
Vpper Right, Where the Crew "Mined" for the Trueki Lower Left. Climbing from Green River Valley. Wyoming! Lower 
Right, n Hard Hill Near Medicine Bow, Wyoming. 
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press body, this to afford protection for the men and 
sleeping quarters should the machine be overtaken by 
night outside of a town or city. The load selected in- 
cluded a camping outfit, canned food and cooking uten- 
sils, a generous supply of tools, including shovels, 
picks, axes, hatchet, hammer, saw and other imple- 
ments that might be useful in the event of need ; a rope 
and block tackle, a length of wire cable, and the per- 
sonal property of the men. To this was added mate- 
rial to bring the weight to more than 6000 pounds. The 
crew was ordered to take the machine over the road to 
San Francisco and return, following the main roads 
from Detroit to Elkhart, Ind., and from that place to 
drive over the Lincoln highway to the Golden Gate. 
The truck had a sign "Detroit to San Francisco" in 
large letters on the canvas side curtains, which pro- 
claimed the destination. 

The start was made from the factory the morning 
of July 24, and while no spe- 
cific date for arrival at the 
Pacific coast had been fixed, 
and no set itinerary made, 
the crew was expected to 
make as good time each day 
as conditions would permit. 
The route was the Lincoln 
highway from the 
nearest point that 




using stone and plank blocking, filling holes with grass 
and brush, hauling with the tackle and cable, to say 
nothing of working with pick, shovel and axe in the 
broiling sun or drenching rain, alternated with crash- 
ing through flimsy bridges, raising the truck with 
levers, relaying stringers and plank, and placing a 
plank path ahead of the wheels to drive through sand 
in which the wheels revolved as in water. While 
these may have been anticipated to a certain extent, 
there was certainly little realization of the work that 
these mishaps entailed. 

Mudlarks and Bridge Builders. 
The route was through South Bend, Ind., to Elk- 
hart, and thence into Chicago, and from that city it 
was westward across Illinois by way of Joliet and 
Geneva to Fulton, where the Mississippi was reached,, 
four days after the start. Crossing Iowa, the crew 
qualified both as mudlarks and as bridge builders, for 

there was a long series of 
smashed bridges and more 
mud holes were found than 
were ever believed existed,, 
where the men were tried by 
extricating the machine and 
building paths and making 
ridges passable. If all the 
mud in Iowa was not on the 
Lincoln highway, the truck 
crew cannot under- 



Balldlng Bridge* and Laying Plank Path i Top Centre, Part of 
Taking; Chanceat Lower Right, Constructing a 

it could be practically reached, and while this 
had been traversed by tourists in pleasure cars 
and was known to be passable for vehicles, 
the drive meant a cross-country trip through 
conditions that would more severely try the 
construction than would a service period of years. 
Labor Begun the First Day. 

The truck and its load weighed approximately 
seven tons, and the machine was fitted with a 32- 
horsepower motor. The crew may have assumed that 
the journey was to be made with comparative ease, but 
the tourists were quickly disillusionized, for the after- 
noon of the first day an experience with Michigan mud 
in which the wheels sank nearly to the hubs gave them 
an impression that there would be real labor involved. 

There were all kinds of experience in store for the 
crew, and the motorists learned precisely what had 
best be done in practically every condition that could 
be conjectured. Sinking into mud. jacking the wheels. 



the Bridge Heidi Lower Left, Reinforcing the Deck Before 
Real Road to Save More Arduous Work. 

stand how they missed it, and through Clinton. Cedar 
Rapids, Marshalltown, Denison and Council Blurts the 
machine bucked the black gumbo and reached Omaha 
after crossing the Missouri river the eighth day. 

This was the country of alkali water and sand and 
mud and frail bridges and the consequences from all, 
and the way was then through Kearnev and North 
Platte, crossing Nebraska and entering W yoming, 
passing Cheyenne and reaching Laramie Aug. 7. From 
the Missouri river the truck had been gradually climb- 
ing. But this was crossing the plains, so to speak, 
and ahead was the way over the mountains and the 
desert. The road that would maintain lifter vehi- 
cles crushed many times from the weight of the truck, 
and mining for the truck became a regulaj^work in- 
stead of an unexpected happening. The ;'lry sand 
rolled and yielded under the combined weight and 
traction thrust and any movement of the wheels would 
sink the machine deeper. Under a broiling sun in Wy- 
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oming the crew made seven miles one day by laying 
plank ahead of the truck wheels and practically mak- 
ing a wooden path over a stretch of desert. This was 
seemingly the only way, and for 12 hours the men 
toiled to keep the machine above ground. 

Two Days' Rest at Salt Lake. 
Beyond Laramie the route was through Rawlins, 
Rock Springs and Evanston, and crossing the Utah 
line the truck reached Ogden and then Salt Lake City, 
where two days were devoted to rest. There had 
been hard work every inch of the way, and there was 
equally hard work ahead. Southwest the route led to 
Kearney's ranch and then west into Nevada and to 
Ely, Eureka, Austin, Fallon and Reno, traversing a 14- 
mile stretch of abandoned railroad bed after leaving 
Reno that is wide enough for a single machine. The 
custom is for motorists to rush this to avoid meeting 
other machines, but the truck encountered a pleasure 
car and while the latter passed the former, the truck 
broke down the side of the embankment and hung on 
the crest of a 60 per cent, descent. A cable attached 
to five telegraph poles threatened to drag them down, 
and so a "dead man" was buried and the truck lifted 
itself onto the road. 

The route crossed the California line and going by 
way of Truckee, Sacramento and Oakland, the truck 
reached San Francisco at 3 o'clock the afternoon of 
Aug. 29, 35 days from Detroit, of which 33 were on 
the road. On arrival the only work necessary on the 
truck was a new muffler shell, a new dash and new 
lining for the service brake shoes. Then the crew 
wired the factory "Arrived San Francisco today at 3 
p. m.. completing the most successful transcontinental 
trip a truck has ever made. In perfect mechanical 
condition and ready and anxious to start return trip. 
Awaiting final instructions." 

This was the report that convinced the Packard 



executives that the new type trucks were practically 
and mechanically right. 



SHORTAGE OF AUTOMOBILE MATERIALS. 



Inability of parts makers to secure material or to 
turn out parts sufficient to meet the demands of the 
industry is being felt particularly by new makers who 
find difficulty in buying any of the available supply in 
competition with the older companies. 

This condition is acute in the truck field, owing to 
large orders for war trucks, and Stanley Wilson of the 
J. C. W ilson Company, Detroit, Mich., declares that it 
has made necessary the postponement of the produc- 
tion of his company's trucks in quantity until October. 
Meantime the work of fitting the plant which the com- 
pany has occupied for 30 years as a carriage and body 
maker, is being pushed. The company will produce 
lJ/>-ton chain and worm driven trucks, designed by 
G. E. Porter. Some features of the truck are being re- 
designed. 



BIG BUSINESS FOR CHASE TRUCKS. 

Although it has steadily refused to accept war or- 
ders and turn its factories over to production for ex- 
port, the Chase Motor Truck Company of Syracuse, 
N. Y., has shown a remarkable increase in volume of 
sales, due to its growing domestic business. At the 
semi-annual directors' meeting recently a report was 
received that the company's business for the first five 
months of 1915 had exceeded by 117 per cent, the 
amount done in any similar period in the nine years 
of the company's existence. This is attributed partly 
to the success of the company's new worm drive wa- 
ter cooled models and partly to its policy of develop- 
ing its domestic trade exclusivelv. 




Not Included In Rearular Tratm I'pper Left, at Dinner la Camp oa tar I'lalani I pprr Right, (iolnB Thruutra Iowa from the Top 
Unwti Lower L,eft, Where tar Truck and Car Mrt oa the Abandoned Railroad Bed Went of Kenoi Loner Rlxht. the Truck 
and the 20-Mule Team Hauling Borax In the Dexert. 
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FALCON 1000-POUND TRUCK. 



Company Organized to Build a Conven- 
tional Machine to Sell for $750. 



The Falcon delivery wagon, which is to be pro- 
duced by the Falcon Motor Truck Company, Detroit, 
Mich., is to be sold for $750, which is a comparatively 
low price for a conventional machine. While rated as 
stated, the manufacturer gives the capacity as 1000- 
1200 pounds, this being sufficient to meet the require- 
ments of business men who have light, fast delivery, 
and with whom speed is a material factor. 

The machine will be made in one type and size and 
the expectation is to standardize production. The ve- 
hicles built for experimental purposes have been found 
to be efficient and economical and while service rather 
than appearance has been the main consideration, the 
wagons are sightly and attractive. 

The chassis is 106 inches wheelbase and 56 inches 
tread. The motor is a four-cylinder, four-cycle, verti- 



are an artillery type, constructed of pressed steel, that 
are fitted with 30 by 3^-inch pneumatic tires. The 
machine is driven from the left side and the gearset 
shifting and the emergency brake levers are located in 
the centre of the footboard. The steering gear is ad- 
justable for wear. The regular body equipment has 
loading space 108 inches length and 40 inches width. 

The company was organized by A. B. Mallow and 
A. B. Hazzard of Detroit, and F. B. Houston of South 
Charleston, O., and Mr. Hazzard is engineer and de- 
signer of the machine. Mr. Hazzard was formerly 
general manager of the Norton Poole Company. Wil- 
mington, Del., and previous to that association was a 
department engineer for the Rand Drill Company of 
New York City. For about a year he was a consulting 
engineer in Detroit. The plant of the company is lo- 
cated at 811 West Jefferson avenue. 



LONG LIFE OF GEAR DRIVE TRUCK. 




The Falcon Four-Cylinder 1000-1200-Pound Walton, Built by the Falcon Motor Truck 

Company, Detroit, Mich. 

cal, water cooled type, that "is rated at 22 horsepower 
by the S. A. E. formula. It is simply constructed, be- 
ing cooled by a thermosyphon circulation of water 
through a radiator with a core set in a pressed steel 
shell. The engine is lubricated by a constant level 
splash system, the oil being drawn from a reservoir by 
a positive action pump and carried through a sight 
feed on the dash. The ignition system is the Atwater 
Kent, which is automatic and extremely economical. 
The carburetor is an automatic float feed type, which 
has a set adjustment and there is a hot air connection 
that will promote carburetion in low temperatures. 

The clutch is a cone type and this and the transmis- 
sion gearset are assembled with the motor, giving a 
unit power plant. The gearset is a selective sliding 
gear construction, having three forward speed ratios 
and reverse, and drive is by shaft and bevel gear and 
pinion to a live rear axle. The frame is a pressed steel 
channel section that is mounted on semi-elliptic 
springs forward and rear, the rear springs being a full 
platform arrangement. The front axle is an I section 
steel drop forging, that is heat treated. The wheels 



In compiling a history of the internal gear drive 
for trucks the Internal Gear Drive Association of De- 
troit, Mich., has discovered 'a 
truck operated by the Standard 
Oil Company in Indiana for 
between six and seven years, 
that covered 138,000 miles 
without replacement of any 
part of the rear axle system. It 
was then turned in to the 
maker for a new truck and on 
examination of the gears they 
were found to be in perfect 
condition. 

More than 25 makers of 
motor trucks in the United 
States are now trying that 
type of axle on experiment- 
al trucks with a view to adopting it as standard. Many 
of these are large makers and belief is expressed that 
from 35 to 50 per cent, of the trucks made in the near 
future will have that type of drive. 

A meeting of the traffic committee of the Safety 
First Federation, held recently in Detroit, recommend- 
ed that traffic ordinances require that all chain drive 
trucks in use on the streets be equipped with chain 
guards to prevent accidents. This is regarded as a 
marked stimulus to the use of internal gear drive 
trucks. 



The Boston Automobile Dealers' Association has 
voted to have a motor truck department for the annual 
exhibition that will be held at Mechanics' building, 
Boston, March 4-11. 1916. This will be a continuance 
of the policy that proved so profitable during the 1915 
exhibition in March last. 



The Standard Motor Truck Company, Detroit, 
Mich., has appointed C. C. Kriedman its superinten- 
dent of production. 
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OPERATING TRUCKS FOR DEFINITE CHARGE. 

Service Based on Miles Driven, Profitable to Company and Economical for Customer, a Prac- 
tical Solution of Uncertainty of Motor Vehicle Maintenance. 



TRANSLATION of animal drawn to motor driven 
transportation equipment is a serious problem 
with business men. While the practicality of ma- 
chines and their greater speed and load capacity are 
understood, lack of mechanical experience and the un- 
certainty of expense involved deters many from chang- 
ing and improving their services. Were these men to 
know precisely what motor wagons or trucks would 
cost, determination could lie quickly made. 

Seemingly such figures are not obtainable. Even 
were they obtained they could not be applied. But 
while the individual owner may be uncertain of him- 
self, a specialist in motor vehicle operation can afford 
him a service that will be mechanically efficient and at 
a cost considerably less than might be possible under 
extremely favorable conditions. 

The possibilities are amply demonstrated by the 
Federal Operating Corporation, which, in association 
with the Federal Motor Truck Company of New York, 
operating in New York City, is affording a service to 
business men at stated prices and making a reasonable 
profit. The company is in fullest sense a transporta- 
tion operator. It does not own vehicles, but operates 
and maintains them at a high efficiency standard for a 
charge based on daily mileage. 

Service at a Yearly Rate. 
The customer makes contract with the company for 
a year's service. He buys a Federal truck and insures 
it against fire, personal and property liability. The 
company operates it for a fixed weekly price, which 
ranges from $42 a week upward. 
This means six days a week 
and assuming the minimum, 
this is $7 a day for every work- 
ing day in the year, or about 
$2100 annually. The only ad- 
ditional cost to the owner is 
the interest on the investment, 
taxes, registration and depre- 
ciation. With reference to de- 
preciation, if a fixed sum is 
charged against the machine 
for depreciation this should be 
credited to operating revenue, 
and this amount set aside as a 
sinking fund with which to 
purchase a new vehicle when 
the machine becomes unserv- 
iceable, or if no depreciation is 
charged, then replacement 
must be made from capital. 
This, however, is largely a 



matter of policy and bookkeeping, and is re- 
ferred to here because depreciation is usually- 
charged in operating expense and is not credited to 
operating revenue, so that there is a fictitious charge 
against the machine that is regarded as cost of oper- 
ation. This statement is made to correct a prevailing 
assumption that depreciation charged is money ac- 
tually expended, because it cannot be expended until 
another machine is bought, ana it not expended the 
owner must possess the aggregate of the daily depre- 
ciation charge. 

What the Service Includes. 

The plan of the operating company is as follows: 
For the price paid it furnishes a competent driver, who 
is under orders ffom the customer : the truck is ga- 
raged, washed, polished and kept to appearance stand- 
ard ; gasoline, oil and grease are supplied ; tires are re- 
paired and kept operative and renewed ; the truck is 
adjusted, inspected and repaired to maintain it ef- 
ficiently operative; should the truck be inoperative 
from accident of any kind, a machine is supplied to re- 
place it until the vehicle is again ready for u ;e. 

So long as the contract continues the customer has 
continuous, uninterrupted service. If the mileage that 
is the base for the contract is not exceeded the price 
fixed is not varied. If, for instance, there is need of 
additional service for one day, the extra work is 
charged on the basis of miles driven in excess of the 
base figure of the contract. Only when there is excess 
mileage is there added cost, and this is based on the 




Feilernl 3000-Pound Truck Owned by a Xew York Vegetable Dealer and Operated for 

Fixed Charge Baaed on Mileage. 
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number of miles as shown by the odometer. To put it 
another way, the customer pays a stated service 
charge for a detinue maximum mileage, and there is no 
reduction if this is not supplied, but if more service 
is at any time needed this is paid for at a specified 
price for each additional mile. 

Customer Does Not Operate Trucks. 
The customer does not take a chance with regard to 
operation. If his business does not justify the use of 
a motor truck the mistake is his, but his property is 
operated with care, it is well maintained, the deprecia- 
tion is comparatively small, the efficiency is high, and 
the machine is worked under the supervision of men 
whose business is wholly dependent upon their ability 
to economize and not sacrifice. The statement is made 
by the company that it does not take chances, for with 
Federal trucks and its experience and facilities its 
service affords a fair margin of profit. The company 
has a thorough organization, which is specialized to 




Another Mnchlne In the Service of a Denier In Bcclealaatlcal Books and Supplier Operated 

by the Same System. 

produce operating efficiency. How the customer uses 
his machines is not a matter of direct concern, other 
thin it will co-operate with him in every way so that 
he will obtain maximum practical results. 

The trucks are sent to the places of business of the 
owners at whatever time is named each morning, ready 
for work. The use of the trucks is dependent upon 
the owners, and maximum service can be consistently 
expected of them. After the machines are loaded the 
owners need give them no thought other than to pro- 
vide the next loads and to have such facilities that 
there shall be the least time lost in loading. In the 
event of accident or failure the owner need have no 
worry or trouble. The driver communicates direct 
with the operating company, and whatever is neces- 
sary is done, a relief truck being sent if conditions ne- 
cessitate, or repair is made or instructions are given. 
The work of the machine is up to the operating com- 
pany. 



After the driver has finished work for the day he 
drives to the company's station in 52nd street, where 
he makes report as to the condition of the truck. It is 
washed, cleaned, adjusted, the fuel, water and oil 
tanks are replenished, the oil and grease cups filled, it 
is adjusted or repaired, the tires are examined and the 
condition of the machine is carefully noted. The driver 
is held responsible for the operation of the truck, and 
while good driving is commended, any abuse or mis- 
use is known. The machine is not neglected. It is not 
driven when it should be in the shop for attention, and 
it is frequently inspected to insure against abnormal 
wear. In other words, the truck is maintained to a 
high operating standard by an efficient organization, 
for the company's profits depend upon its economies. 

The owner gives no thought to maintenance. Were 
he to provide a garage and the same organization, sys- 
tem and facilities, his operating cost would be large. 
He has no garage rental, no expense for overhead, for 
a machine shop, for wages, for 
supplies or parts, and he has 
no lost time of machines. He 
does not depart from standard- 
ized equipment. He has no 
driver problems. He does not 
have to worry concerning de- 
liveries, and if he is using 
horses he can dispose of his 
animals and vehicles and aban- 
don his stable. The man own- 
ing one truck can have just the 
same economy as the man who 
owns a number, and this 
means minimized expense for 
the owner who has limited re- 
quirements. 

There is another aspect. 
The owner can figure to a pen- 
ny what delivery for a route 
or a service will cost, and he 
can compute the expense of ex- 
tension of business. At the end of each week he 
knows what any one or number of deliveries cost. 
There is no uncertainty. He can plan his service to 
meet any demand and he can please his trade and de- 
velop his business through satisfying his patrons. 

The company is now operating a number of trucks 
with this system and the results are extremely satis- 
fying. The machines are exceptionally well kept and 
promise to endure much longer than where operated 
in other conditions. Eacli contract that has been in 
effect for one year has been renewed for the succeed- 
ing year at slightly higher rates necessitated by the 
increased cost of operation. 



The national convention of the National Owners' 
Association will take place at Springfield, Mass.. June 
28. at which time a considerable part of the proceed- 
ings will be given over to the consideration of the cost 
of operation of motor trucks and the uses of machines. 
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TRACTORS FOR PATCH ASPHALT WORK. 



LINCOLN ELECTRIC CHARGER. 



Gasoline tractors with trailers have been applied to 
the work of hauling hot asphalt from the municipal 
plant of Manhattan borough to the streets where it is 
used. They take the place of horses, which had al- 
ways previously been found to be cheaper. 

When the plant was established a year ago it was 
the intention to use horses, because the many stops 
necessary to unload small quantities of asphalt for 
patch work had made the operation of conventional 
motor trucks more expensive in the past. Bids for 
horse work were found, however, to be unsatisfac- 
tory, so experiments were made with motor traction. 

A four-wheel tractor with a two-wheeled semi- 
trailer was adopted. When the trailer arrives on the 
job the front end is supported on an extra set of 
wheels, and the tractor starts back with an empty 
trailer. The loaded trailer is pulled from place to place 
by the small street rollers until it has been emptied. 

In this way the tractor is kept in practically con- 
stant motion, except for the short time required to 
couple to it a loaded trailer at the starting point, and 
to uncouple from it and hook on another empty at the 
destination. 

Six tractors worked to this plan can do the work of 
25 two-horse teams that were formerly used. The 
average hauls are from 7y 2 to Sy 2 miles. Twelve 
trailers are employed. The estimated savings as com- 
pared with horse hauling amount to about $67 a day. 
or $20,100 a year. 



New Apparatus Designed for Charging 
Ignition and Lighting Cells. 



TO MAKE "RECLAIMED" TIRES. 



The Double Tread Tire Company has established a 
factory and sales rooms at 609 North Illinois street, 
Indianapolis, Ind. B. E. Giffey and J. A. Gavin are 
financing the enterprise. Their plan is to take two 
discarded pneumatic tires and from the material make 
one new tire. A casing with a good bead and side 
wall is repaired and placed on the inside to contain the 
inner tube. Another with a fair tread is put over it. 
The bead is trimmed and the two are firmly stitched 
together. The result is a casing which the makers 
claim is practically blowout and puncture proof. It is 
said to be good for from 2500 to 10,000 miles accord- 
ing to the condition of the casing from which it was 
made. 



TO SELL USED CARS ON A GUARANTY. 



The New York Electric Vehicle Association has 
decided to sell a considerable number of used cars 
which it has on hand on a guaranty. These cars have 
been turned into the association by purchasers who 
have bought new cars. They have been thoroughly 
examined by the association's engineer and have been 
found to be in such condition as to make the guarantee 
practical. 



A complete motor generator set for charging igni- 
tion and lighting batteries is now built by the Lincoln 
Electric Company, Cleveland, O., which will serve a 
very useful purpose in a private garage or public serv- 
ice station. The outfit is supplied with a switchboard, 
such as is shown in the accompanying illustration. The 
motor generator is a two-bearing ball bearing ma- 
chine, this construction insuring perfect alignment of 
the bearings. 

The set consists of a single-phase motor with a 
shunt wound generator. The motor is not self-start- 
ing, and is started from direct current, the energy be- 
ing taken from the battery, which is to be charged, the 
motor becoming for the purpose of starting a shunt 
motor. The two middle clips of the four-pole switch 
are higher than the two outside clips, and these middle 
clips are connected 
to the battery and 
are engaged first as 
the switch is closed. 

W hen the switch 
is closed the engage- 
ment of the two mid- 
dle clips throws the 
battery across the 
armature and the 
machine will begin 
to revolve. When 
the armature is 
brought up to speed 
the switch is fully 
closed and the alter- 
nating current is TlM> Uncoln vb „„ r for t har „i nB 

thrown on and the Unltlon and I,l K htln K Bnttrrlt-i.. 

set then begins to charge the battery. The cells 
are charged in series, the charging voltage being va- 
ried by raising or decreasing the field voltage. The 
design of the set is such that it is extremely flexible 
and it is suited for the service of those where the num- 
ber of batteries charged varies daily. The set is sim- 
ple and the results are excellent. 

The switchboard is about 24 inches square and is 
arranged for wall mounting. It carries a starting 
switch, voltmeter, pilot lamp and a switching device 
arranged to switch varying numbers of cells in series 
for charging. The outfit is made in two sizes, the 
smaller to charge any number of cells from one to 
eight, and the larger to charge any number from one 
to 15. Because of its flexibility the charger is es- 
pecially adapted for the uses of garages. 




Italian factories at Milan, Turin and Genoa are 
said to have been taken over by the government for 
the manufacture of motor vehicles ami ammunition. 
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INTERNATIONAL MODEL "F" 2000 POUND TRUCK. 



MODEL F is the designation of the latest and 
largest International truck, built by the Inter- 
national Harvester Company at its Akron, O., fac- 
tory, which is the third type produced. The earlier 
machines have capacities of 1000 and 1500 pounds and 
have two-cylinder motors, but model F is rated for 
2000 pounds and has a four-cylinder motor and it fol- 
lows conventional construction. 

The International Harvester Company has an in- 
ternational market and its own selling organization 
throughout the world, and its productions are based 
on the general requirements of the people rather than 
to create a demand for any specific type of machinery. 
Dealing in so universal a market, the design of the 
model F is significant. The motor is constructed with 
small bore and long stroke to obtain abundant power 
with minimum fuel consumption ; the radiator is 




The Jim Model P 2000-Pound Capacity Pour-Cylinder Internal 
Truck, with Express Body and Driver** 

placed behind the engine in combination with the dash 
to thoroughly protect it in service; the drive is by 
shaft and internal gear, the Torbensen axle being used. 

The purpose of the designer has been to produce a 
machine that is extremely simple, that is accessible for 
inspection or work, that is thoroughly protected 
against abnormaV wea«, that' is- well lubricated, and 
which will be- understood by automobile mechanics 
the world over. The motor, clutch and driving system 
gearset are mounted in a sub-frame that is carried on 
three points to protect them against the stresses of 
chassis distortion, and as the drive is through the for- 
ward ends of the rear springs there are no radius rods 
or torque arm. 

Four-Cylinder Long Stroke Motor. 

The motor is a four-cycle, water cooled, L head, 
vertical type, with the cylinders cast en bloc, having 
bore of 2> l / 2 inches and stroke of 5^4 inches, and a 
power rating of 19.6 horsepower by the S. A. E. for- 
mula. The maximum power production is claimed to 
be in excess of 25. The motor is constructed to en- 
dure in hard service. It is built with three main bear- 



ings, from front to rear they being i%, 2J4 and four 
inches length, this giving a total bearing length of 9% 
inches. The crankshaft is 1)4 inches diameter and is 
mounted on babbitt bearings. The camshaft is large 
size and is carried on three phosphor bronze bearings. 
The connecting rod big ends have babbitt bearings, 
and the wristpin ends, which oscillate on hardened 
steel pins fixed in the piston bosses, are bushed with 
phosphor bronze. AH the valve mechanism is enclosed 
by easily removable cover plates. The timing gears 
are helical cut to minimize wear and noise, and they 
drive the single camshaft, the water pump and mag- 
neto being driven by a cross shaft carried on the en- 
gine case ahead of the cylinder block. 

The motor is cooled by a circulation of water 
through the large jackets and a vertical tube radiator 
located back of the motor and directly ahead of the 
dash from a centrifugal pump of 
liberal capacity, and radiation is 
promoted by a fan. The engine 
is lubricated by a force feed and 
splash combination system, the 
oil being drawn from the reser- 
voir by a gear driven pump and 
forced under pressure to the 
main bearings and timing gears. 
The overflow fills troughs in the 
base of the crankcase, into which 
the big ends of the connecting 
rods sweep, and the camshaft 
bearings, cams, valve tappets, 
wristpins, pistons and cylinders, 
are lubricated by splash. The ig- 
nition is by a Bosch high-tension 
system, the magneto being 
driven by the cross shaft at the forward end of the en- 
gine. The construction is such that the water pump 
and the magneto are especially accessible. The car- 
buretor is an automatic float feed type, with an adjust- 
able hot air supply. The motor is covered by a hood 
of the Renault type. 

The Driving System. 
The clutch is a leather faced cone with springs be- 
neath the facing to insure against harsh engagement. 
The power transmission gearset is a selective sliding 
gear type, having three forward speed ratios and re- 
verse. The driving shaft is a large tube with universal 
joints at either end, and this is coupled to the pinion 
shaft of the Torbensen internal gear rear axle by a tele- 
scopic joint that insures against end thrust. The axle 
is the standard model R-I. The forward axle is a .35 
carbon steel drop forged I section that is heat treated. 
The steering knuckles are nickel steel heat treated. 
The steering pivots are large, are hardened and 
ground, and are mounted in hardened bushings. The 
steering linkage is of generous proportions. 

The frame is constructed of pressed steel channels 



Gear Driven International 
Cab. 
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five inches width, and has four cross members. It is 
strongly braced and reinforced. The frame is sus- 
pended on semi-elliptic springs, the forward set being 
40 inches length and 2j4 inches width, and the rear is 
carried on a platform of three springs, 2yi inches 
width. The wheels are an artillery type, of wood, 36 
inches diameter, and the forward set is shod with 36 
by 3"/2-inch, and the rear set with 36 by four-inch, solid 
band tires. Pneumatic tire equipment is optional with 
the purchaser. 

Other Chassis Details. 

The service brake is external contracting and the 
emergency brake internal expanding, the former oper- 
ating on and the latter within large drums on the rear 
wheels. The brake bands and shoes are faced and 
lined with a high-grade of brake lining. The machine 
is driven from the left side. The control is by the 
usual ignition and throttle levers on the steering 
wheel, by foot pedals operating the clutch and service 
brake, by a foot accelerator, and gear shifting and 
emergency brake hand levers in the centre of the foot- 
board. The 17-gallon gasoline tank is located under 
the driver's seat and a gasoline gauge is on the dash. 

The wheelbase is 128 inches and the tread 56 
inches. The rear end of the frame overhangs the back 
axle 20 inches and the extreme body overhang allowed 
is 47 J /2 inches. The length of the chassis overall is 
173 inches, and the length, including the body, is 198 
inches. The height of the platform without load is 
inches, and when loaded 32 inches. The open ex- 
press type body with cab, such as is illustrated, has in- 
side dimensions of 108 inches length, 44 inches width 
and 12 inches depth, and is fitted with flareboards six 
inches width. The chassis is equipped with uphol- 
stered folding, divided seats, with lazy backs. The 
standard equipment includes two gas head lamps, oil 
dash and tail lamps, Prest-O-Lite tank, horn and tools. 
Special equipment can include, for additional cost, 
electric lighting and starting system, windshield, stor- 
age battery, combined speedometer and odometer, tire 
chains and driver's cab, or full length top. 



TRUCK EXPORTS EXTREMELY LARGE. 



WILL TREBLE FAFNIR BEARING OUTPUT. 



The Fafnir Bearing Company, New Britain. Conn., 
is about to occupy a three-story addition to its factory, 
200 by 50 feet, and when this is equipped and produc- 
tion is begun the output of the company will be at 
least trebled. The company is now operating its plant 
24 hours daily to fill the orders on hand. The com- 
pany states that its business is excellent. 

The production of the company is now marketed 
under the direction of Sales Manager D. D. Davis, for- 
merly associated with the Rhineland Machine Works 
Company. The Rhineland Machine Works Company, 
which was formerly the exclusive selling agent for the 
sale of Fafnir bearings, is now one of the numerous 
distributors of these bearings. The executive offices 
of the company are at New Britain. 



The current government fiscal year to end June 30 
will greatly exceed all previous years in the volume of 
motor vehicle exports. In the nine months that ended 
with April 1 exports were 37 per cent, greater than in 
any previous year. While in the past trucks have been 
the smallest part of American automobile exports — 
about two per cent, of the total last year — they make 
up 70 per cent, this year. 

Including parts the total motor exports for the nine 
months amounted to $32,405,826, compared with $23,- 
688,995 a year ago and $21,350,174 two years ago. For 
the nine months the exports of trucks amounted to 
$18,737,487, as against $861,654 last year, and passen- 
ger cars were exported to the value of $9,551,731, as 
compared to $17,904,002 last year. 

Due to its war orders, France has become the sec- 
ond largest customer of the United States in motor 
vehicles, although before the war her buying here was 
negligible. French purchases for the nine months were 
in value $8,325,140, compared to $509,241 a year ago. 

Great Britain is the largest customer, taking $8,- 
915,029, practically double the amount it bought last 
year. Germany has been cut off from commerce and 
we have exported only $20,164 worth of automobiles 
to that nation, as compared with $677,347 last year. 
Our shipments to Canada and South Africa have suf- 
fered as a result of the war. Mexico has bought only 
$59,635 worth, as compared to $241,667 in 1914 and 
$475,921 in 1913. 



STEARNS KNIGHT ENGINED TRUCK. 



Announcement has been made of a new five-ton 
Stearns truck, to be fitted with a Knight engine. It 
will be made in wheelbases of 12 and 15 feet. The 
former is to sell for $4500 and the latter for $4800. 
Stearns trucks have previously been fitted with poppet 
valve engines. 

The drive on the new design is to be through a 
jackshaft and side chains. Among other features are 
a differential lock and a sub-frame on which the truck 
power plant is carried. The sleeve valve motor will 
have cylinders A l / 2 inches by Syi inches. Front tires 
will be 34 by five inches and rear 38 by five, dual. 



KELLY TRUCK OFFICERS AND DIRECTORS. 



Directors recently elected by the stockholders of 
the Kelly-Springfield Motor Truck Company are Cap- 
tain Marion McMillin, A. P. Lathrop, C. W. Young, 
E. S. Kelley. J. B. Cartmell, H. E. Freeman, C. L. 
Bauer. J. L. Geddes and C. N. Jellisse. The following 
officers were elected by the directors : President, J. L. 
Geddes; vice president, Captain Marion McMillin ; sec- 
ond vice president. J. M. McCarthy ; secretary and 
treasurer. G. W. Barden ; assistant treasurer, C. N. 
Jellisse ; assistant secretary, C. W. Young. 
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BORE TUNNEL WITH TRUCKS. 



White Machines Used in Constructing Big 
Public Works at San Francisco. 



templated. The accompanying illustration gives a 
very good view of two of the machines and shows 
them at a section of the work that demonstrates its 
magnitude. 



Many thousands of visitors, as well as the resi- 
dents of San Francisco, have been interested in the 
great public work now progressing in that city, known 
as the Twin Peaks tunnel. This is an engineering pro- 
ject of unusual proportions, and its purpose is to af- 
ford access from San Francisco through the Twin 
Peaks, which are elevations between the city and the 
level country at the south, which has many desirable 
residential attractions, but which has never been ac- 
cessible because of the hills. 

Market street, one of the main thoroughfares of 
San Francisco, was extended to the peaks, but there 
terminated because of the barrier of rugged surface on 
which streets could not be constructed, and the expan- 
sion of this city in this direction was regarded improb- 
able until the roadway through the hills was con- 
ceived. The importance of the improvement was 
recognized and the work was begun, but with the most 
advanced facilities for construction. Only the pro- 
gressive western spirit of the citizens of San Francisco 
made the work possible, and without the service of 
motor trucks the cost would have been prohibitive. 

The tunnel, so called, is a gigantic bore for 2'4 
miles through the hills, and the construction requires 
an arched roof 15 feet above a 30-foot roadway. The 
contractor for the work has a fleet of five-ton White 
trucks in his service, and the economical haulage of 
the excavated material with them will materially re- 
duce the cost of the tunnel. These machines can be 
turned within the tunnel and they are quickly loaded 
and discharged, much of the earth and rock being 
used for filling where other improvements are con- 



MANY NEW WAR ORDERS RECEIVED. 



In spite of the great recent production and the con- 
stant exportation of trucks to Europe for war pur- 
poses, more and more are being purchased by the 
European armies. The actual exportations April 1 
numbered 6069 trucks, valued at $18,212,703. The Jef- 
frey Company of Kenosha, Wis., is said to have re- 
ceived from the French government an order for 1000 
of its "Quads," many of which are of the new armored 
type developed by the company. A force of 3000 men 
is said to be working on the trucks and some of the 
departments are working 18 hours a day. 

The Russian government has given the White 
Company of Cleveland, O., an order for 300 tank 
trucks, holding 1200 gallons of gasoline and 300 gal- 
lons of oil each, which will be used to haul supplies to 
the active motor vehicles at the front. The Peerless 
Motor Car Company, Cleveland, O., is reported to 
have received recently war orders to a total value of 
$6,000,000. 



$200,000,000 FOR GOOD ROADS. 




Two of the Flee! of White Five-Ton Truck" I xeil In HnullnR the Kxenvateu Mnterlnl from 
the Twin Peakx Tunnel at Kan Franclneo, Cal. 



The total amount of state appropriations expended 
for road improvements in the United States reached 
the sum of approximately $200,000,000 at the close 
of the year 1914, and since the inauguration of the 
policy generally known as "state aid", more than 
31,000 miles of surfaced highways were constructed. 
About 6000 miles were constructed in the year 1914. 

Legislatures now in ses- 
sion are devoting much at- 
tention to highway legis- 
lation, and it is possible that 
some of the seven states that 
are now without highway de- 
partments, namely, Georgia, 
Florida, Tennessee, Missis- 
sippi, South Carolina, Texas 
and Indiana, will soon make 
provisions for state depart- 
ments. Georgia now grants 
aid to the counties for road 
improvement by lending the 
services of the entire male 
state convict force. The state 
geological survey of North 
Carolina now attends to the 
highways, but it is expected 
that soon the work will be 
taken over by an independent 
highway department. 
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MOTOR TRUCKS HASTEN SUBWAY BUILDING. 

Business and Industry Not Interrupted by Haulage of Excavated Material With Machines- 
Horse Carts Would Be Impossible Because of Street Congestion. 



N' 



O GREAT construction, not even the Panama 
canal, can compare from an engineering view- 
point, with the building of the dual subway, to in- 
crease the rapid transit facilities of New York City, 
now progressing on Manhattan Island. When com- 
pleted this will afford two underground tubes, the one 
known as the Broadway and the other as the Sixth 
avenue, both of which will be superior to any others 
now in service. 

Americans are accustomed to mammoth undertak- 
ings, and building subways may be so commonplace 
to the New York resident that no particular attention 
is given this work, which has been so planned that the 
construction does not conflict with nor interrupt busi- 
ness or transportation. The engineering preliminaries 
and the construction plans, required ample time and 
e x c e edingly 
careful prepa- 
ration, for 
nothing is 
permitted to 
inconven- 
ience the pub- 
lic, so that 
when the 
work was be- 
gun it was 
harm onized 
with every 
con dition of 
business and 
industry. 

That the 
building can 
be carried on 
in the busiest 
s e c t i ons of 
the most used streets of the chief city of America, 
thronged with vehicles and pedestrians, and greatly 
congested, is largely due to the utilization of motor 
vehicles for haulage, not for all classes of transporta- 
tion, but of the material excavated and used for the 
subway construction. 

The work is of such magnitude that no one con- 
tractor could undertake it, and so it is done in sections 
by different contractors. These sections differ in 
lengths and proportions. The contractors must com- 
plete them within specified periods. Each contractor 
must make a profit by careful organization and sys- 
tem and by the use of facilities that will effect the 
greatest economy of time and labor. 

The economies possible with motor trucks is the 




Mack 7V4-Ton Chai»l» and Trailer with Two Stone-Laden "Sklpn," Near the New Broad- 
way Subway Shaft Honae In Herald Square — Thin Load Approximate* 12 Tom. 



phase with which this article has to do. It will deal 
with the work of the United States Realty and Im- 
provement Company, contractor for the Broadway 
subway between 28th and 38th streets, a distance of 
approximately a half mile, which will include the big 
station at Herald square, between 35th and 34th 
streets, where Broadway crosses Sixth avenue. Here 
Sixth avenue, which is approximately north and south, 
is crossed by Broadway, which extends gradually from 
east to west. At this point the Sixth avenue elevated 
railroad tracks are overhead, the Sixth avenue and 
Broadway surface lines with underground trolleys 
have double trackage in the streets, and beneath the 
street surfaces are trunk sewers, telephone and tele- 
graph cable conduits, gas and water mains, steam 
heating pipes and all the incidental manholes, terminal 

boxes, con- 
nections with 
the different 
buildings, as 
well as the 
f o u n dations 
for the elevat- 
ed r a i lroad 
structure. 

Were the 
subway many 
feet below the 
ground the 
work would 
be simplified, 
but the con- 
st r u c tion is 
what is known 
as "open 
w o r k," the 
cutting being 
made from the street to the lowest grade of 
the subway foundation. Besides providing for 
the existence of underground construction dur- 
ing the time the excavation and the building of the 
tubes are in progress, wherever necessary provision 
must be made for supporting the buildings on either 
side of the streets, to prevent damage by settling. The 
streets were paved with asphalt laid on concrete, and 
when the excavating was begun the surfaces of the 
highways were removed to a depth of about two feet. 
This was done at night after the heavy traffic for the 
day had ceased, one side of the highways being closed 
to vehicular travel and an area excavated. In these 
areas heavy wood cross and longitudinal timbers were 
placed between the curb lines, and on these decks of 
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One of the Fradun Tractor* and Trailer Hauling from the 35th 
Herald Square Shaft Howie with an Average Load of 

two courses of three-inch plank were securely spiked. 
The excavated material was removed by shovellers 
and horse drawn dump carts. 

Work from Four Shaft Houses. 
Previous to this initial work shaft houses were built 
at 28th, 30th, 35th and 38th streets, that at 35th street 
being in the square directly south of the Herald build- 
ing, while the others are at the corners of the inter- 
secting streets, covering the sidewalks and small areas 
of the streets, with passages for the pedestrians. From 
the shaft houses is taken all of the excavated material. 
That at Herald square is the largest and most im- 
portant. The shaft houses are equipped with electri- 
cally operated derricks and bins of considerable size 
above the street, from which the material can be load- 
ed into the carts by gravity. 

The shafts are approximately 45 feet depth. From 
28th to 30th street the work is through earth, sand 
and gravel, but north of the last named street, much 
of it is in a ledge, which must be removed by blasting. 
The excavating is north from 28th street, south from 
38 street, and north and south from each of the other 
two shafts. After the deck was laid in the street from 
each shaft gangs dug the material from below to a 
depth of six feet, this being known as the "heading" 
work, to the full width of the cutting, shoring, bracing 
and supporting all of the permanent underground con- 
struction, as well as the trolley cable conduits, the 
railroad tracks and the deck. 

Real Work Far Below the Surface. 
When the material was removed and the construc- 
tions of all kinds made secure for the continuance of 
the work, the real excavation was begun. The shafts 
were extended to the full depth and then the cutting 
was worked out to the lower level below the "head- 
ing." But as this work progressed the excavation re- 
quired the substitution of great steel girders and pil- 
lars, a literal forest of timber bracing and shoring, and 
all kinds of temporary work to support the under- 
ground construction that was literally left hanging 
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in the air. The lowest grade of 
the subway will be much below 
the bottom of the big trunk 
sewers, and these tubes were 
suspended just as easily when 
the excavation was begun as 
were the small piping. In- 
cidentally, one can conceive 
the complications that would 
have arisen had the work ne- 
cessitated the interruption of 
any of the services or public 
works that had been construct- 
ed beneath the street surfaces. 

One of the real problems 
that the contractors had to 
deal with was the disposal of 
the excavated material. The 
enormous volume of earth 
and rock to be removed to 
make the cutting could not be placed in the 
streets, because public travel and traffic could not be 
obstructed, and with real estate value greater than any 
other part of the western continent, one will assume 
there are no areas available, at least in the lower por- 
tion of Manhattan, where it could be deposited tem- 
porarily. The cost of removal and refilling impelled 
making the cutting as small as possible, and laws and 
ordinances required that the streets be kept clean, even 
to the extent of sweeping. 

Disposing of the Excavated Material. 
Construction companies do not own property that 
may be used for dumping refuse or excavated mate- 
rial, and each contractor was compelled to provide 
means for removing and disposing of the earth and 
rock. The United States Realty and Improvement 
Company sought to sell as much of this as was possi- 
ble and rented a pier at the North river, at the foot 
of 35th street, and fitted this with facilities for loading 
barges for purchasers, and also arranged to dump at 
the North river and Gansevoort street, and at 30th 
street and the North river. 

Removal of the material from the subway cutting 
to the pier and the dumps was apparently a mere de- 
tail, but one must understand that this must be done 
systematically, that the haulage must continue in ex- 
act ratio to the excavating, and that delay of this 
meant retardation of the underground work. Haulage 
however, is not specialized by the construction com- 
panies, and they have not the equipment or the ex- 
perience to do this class of work economically The 
United States Realty and Improvement Company 
made contract with Jacob Fradus for the removal of 
the excavated material. With approximately two 
years to complete its construction contract, with all 
probable exigencies to meet, the purpose was to take 
out a stated number of cubic yards of rock and earth 
each day, following the excavation as rapidly as pos- 
sible with the permanent construction. 

The surface work could only be done at night and 
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in limited sections, for the street was of necessity open 
during the day. But small areas of the deck could be 
laid at a time, and not until the decking had been 
placed could the "heading" operations be begun. After 
the "heading" had been taken out the excavation to 
the lower grade was begun at the shafts. Fradus has 
been a construction contractor for a score of years, 
but his largest work was wrecking the ruined Equit- 
able building following the fire that practically de- 
stroyed it. He had always used horses for his haul- 
age, owning a few teams and carts, but hiring others 
when his work was in excess of his own equipment. 

The subway job was a different proposition, for the 
construction company was to deliver the material to 
him at the street level and he was to haul and dump 
it at a rate of about 1000 cubic yards daily, but his 
contract required him to haul more than that if neces- 
sary. That is, he was expected to remove the mate- 
rial as rapidly as it was delivered to him. After con- 
sidering the requirements Fradus found that at least 
50 two-horse carts would be needed for normal opera- 
tions, and more than that number whenever occasion 
demanded. To operate as many slow-moving vehicles 
in one of the busiest thoroughfares of America was 
impossible. The only solution was large capacity mo- 
tor trucks. Horses could be used for the surface ex- 
cavating, and teams did practically all of this haulage, 
but this was a very small part of the work. 

Turned to Large Capacity Trucks. 

Fradus made contract with the International Mo- 
tor Company for four 7y 2 -ton Mack trucks with 
power operated chain and pillar hoists. The first of 
these machines were delivered about Dec. 1. Previous 
to that time the greater part of the work had been in 
the "headings" and was comparatively slower than 
the main excavating, he being able to utilize horses 
until the trucks were in readiness. In the "headings" 
small industrial railroads were built for the purpose of 
carrying steel "skips" or shallow buckets, with capac- 
ity of about 3^ cubic yards 
to the shafts, where "skips" 
were hoisted to bins in the 
shaft houses, where they are 
dumped. This process was 
adopted for sand, gravel and 
comparatively small stone. 
The "skips," as may be noted 
from the illustrations, are 
strengthened with steel an- 
gles and weigh 3300 pounds 
each. 

The excavation of soft ma- 
terial, which may be handled 
without blasting and by pick 
and shovel, such as was 
met with at 28th street, 
made possible the dumping 
of the skips, when raised 
to the surface, into ele- 



vated bins, from which the vehicles, standing in the 
street, were quickly loaded by gravity and without 
"trimming." The unloading by dumping with power 
hoists was without loss of time, but obviously there 
was a loss at the dump if any other form of discharge 
was resorted to. When the material is rock, as was 
found at either side of the 35th street shaft, this must 
be blasted and so broken that it can be handled. The 
larger the pieces that can be taken out the more labor 
is economized. 

Handling the Heavy Stone. 

In excavating from the shafts at the subway grade 
the cutting is made to width of a specified section, and 
to handle the material industrial railroads are built, 
on which are used small flat cars that are moved by 
the workers manually. On these the "skips" are usual- 
ly loaded, but with them pieces of stone weighing up 
to the capacity of the vehicles to carry are taken to 
the shafts and hoisted by derricks operated by elec- 
tricity, there being four large rings at the corners of 
the "skips" to take the sling hooks of the derrick falls. 
The stone is placed in the "skips" by hand unless the 
pieces are large, when chain hoists carried on the tim- 
bering are used, or with very large stone these are 
dragged to the cars by tackle and hoisted on them. 

Work on the subway was at first continuous, but 
after the controversy over the employment of alien 
labor, which practically caused cessation of work for 
two weeks, it was resumed in two eight-hour shifts, 
the first working from 6 a. m. to 2:30 p. m., and the 
second from 2:30 to 11 p. m., with a half hour for 
lunch. Each foreman in the cutting is instructed to do 
a specified work each day and each gang is expected 
to have all the excavated material removed from the 
cutting and the shafts before leaving, so that the suc- 
ceeding gangs will be able to go on without delay. 
With this rule the haulage contractor must keep pace 
with the excavating, or so nearly to it that there will 
be but a few truck loads in the shaft house bins when 




Mack 7Vi-Ton Dumping Body Track* with Load of Stone — Tfanr Machines Average 
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the night gangs leave, which can be hauled so that 
the bins will be available for the day gangs when they 
begin work. 

Making the Trucks Earn Their Cost. 
When the four /j^-ton trucks were delivered they 
were worked with the excavating gangs. With Fradus 
the problem was to do the haulage as quickly and as 
cheaply as possible, and with the varying needs of 
each day's work there was necessity of having suf- 
ficient equipment. Each truck represented a consid- 
erable investment with no future after the completion 
of the contract, and the purpose was to make each 
machine pay for itself with work. The reduction of 
the working time for excavating one-third meant the 
increase of the number of workers in the cuttings and 
greater haulage facilities. The streets could not be 
congested and there was but one solution — more 
trucks. The material from the 38th street shaft was 




Thin Mack Chamla and Trailer Haul* More Tban Twice the Load for Two Two-Home 
Carta, Make* Twice aa Many Trlpa aa Any Cart Team, aad la Worked Twice aa Loan. 

hauled to a dock at 43rd street and the North river, 
from the 35th street shaft to a pier at 35th street and 
the North river, from the 30th street shaft to the dump 
at the North river, and from the 28th street shaft to 
Gansevoort street and the North river. Later on the 
haulage from the 38th street shaft was to the 35th 
street pier. 

From the 30th street shaft to the dump the distance 
is about 1J4 miles, and the horses make about eight 
trips to the working shift, or one an hour, carrying 
about three cubic yards to the load, but the trucks 
make approximately 16 trips in the same time, carry- 
ing 6]/ 2 to seven cubic yards. From the 35th street 
shaft, the distance being nearly two miles, the horses 
vary from five to six trips, and the trucks 12 or 13 
hauls. To the Gansevoort street pier from the 28th 
street shaft the distance and the results of haulage 
are approximately the same as from the 30th street 
shaft. 



When the excavating was begun in the cutting at 
35th street an experience was that the stone was taken 
out in large pieces, which could not be handled in the 
bins and loaded by gravity, and so this was hoisted to 
a platform of the shaft house and the loaded "skips" 
held until they could be lifted and dumped into the 
trucks. This condition also influenced unloading at 
the pier. For the purpose of expediting handling and 
saving time of handling at the shaft house a derrick 
was rigged at the pier with a double hoisting drum, 
with a trip line of fixed length at the end of the boom 
independent of the fall. The "skips" are built with the 
four rings for the derrick sling hooks and a similar 
ring near the bottom of the closed end. The plan was 
to lift the "skips" on to trailers, haul them to the pier, 
lift them with the derrick with the trip line hooked 
into the end ring. When hoisted the "skips" balance, 
but when lowered the trip line holds the closed end, 

and as the open end falls the 
contents are discharged by 
gravity. This arrangement was 
found practical at the shaft and 
as two "skips" with average 
loads of 2> l / 2 cubic yards each 
will weigh not far from 12 
tons, three more 7j4-ton trucks 
were ordered with trailers with 
decks arranged with perma- 
nent cradles for carrying two 
"skips" with the open ends to- 
ward the rear, and elevated so 
as to retain the contents. The 
type is shown in the accom- 
panying illustration. 
Tried Loads of Four "Skips." 

One other truck chassis was 
ordered with a deck with seats 
for a single "skip," and then 
four more 7^-ton dumping 
trucks, this bringing the total 
number of machines to 12. The 
trailers are very heavily built and have been 
tested with loads up to 17 tons. Effort was 
made to carry two tiers of "skips," but the work of se- 
curing them required so much time, and there was the 
danger of the upper "skips" falling, that this was given 
over, although very frequently a very heavy stone, too 
large to be carried in the "skips," is hoisted on above 
the regular load and hauled. As will be noted from 
the illustration, these "skips" are often piled high with 
rock. 

The excavating goes on uninterruptedly below the 
street, no matter what the weather, the material taken 
out varying from 1000 to 1200 cubic yards, which will 
give a very good idea of the number of trips neces- 
sary. Three dump trucks and the truck that carries a 
single "skip" are stationed at the 38th street shaft, the 
three trailers and a dumping truck at Herald square, 
and three dumping trucks at the 30th and the 28th 
street shafts, two of the 14 trucks being rented of the 
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International Motor Company. Besides these 12 
trucKs Mr. Fradus works but two two-horse teams, 
but he occasionally has need of hiring other teams and 
carts, sometimes having as many as 20 at work for a 
single day or a very brief interval. The excavating 
has been rushed and now the section of the subway 
with which this article deals is more than three months 
ahead of the time allowed by the constructing engin- 
eers, despite the requirements of the state law relating 
to the employment of laborers. Had not trucks and 
trailers been used this gain could not have been pos- 
sible, for nothing is permitted to interfere with the 
convenience of the people, and street congestion would 
have greatly reduced the number of carts that could 
be used. This progress is a great advantage to the 
contractor, and a large benefit for the people. 
Big Profit from the Trucks. 
The comparison of work by money values is mere- 
ly approximate. Two-horse teams, cart and driver can 
be hired for $6.50 a day. With no lost time, working 
16 hours, two teams could haul from 15 to 16 loads on 
the shortest hauls. This would mean $13 a day for 
team haulage. The trucks can make twice the number 
of trips and haul twice the tonnage at least in the same 
time, this making their unit value $52 a day at least, 
and the operating cost is not far from $20 a day. The 
machines work steady and carry capacity loads, but 
they are not driven fast and they are not abused. Tak- 
ing the value of the work of hired horses, as a com- 
parison, the trucks are each making at least $40 a day 
profit for the contractor, as compared with animal 
haulage. 

The trucks are kept now in the garage of the owner 
in 54th street, but until recently they were garaged at 
the service station of the International Motor Com- 
pany at 64th street and West End avenue, but they 
have been maintained by a mechanic recommended by 
the company, and with every facility for work they 
have not deteriorated. In fact, no machines in service 
in New York are better cared for. The garage also 
has the resources of the International Motor Company 
should there be need. The machines were worked 
through the winter storms that on several occasions 
were of unusual severity, and in but one instance was 
there a delay of consequence, this being the blizzard 
that preceded Easter Sunday. The work of the day 
was not completed for four or five hours after the 
usual time by the men, but the material was all hauled 
and the cutting was clear when the last load was taken 
on. The trucks did the work, however, for the horse 
carts were practically loadless the greater part of the 
day, and for hours none of them were worked and the 
machines were kept on the schedule. 

The accompanying illustrations were made at Her- 
ald square, where the shaft house is between the con- 
verging car tracks, close to the elevated railroad struc- 
ture. This is a building of considerable proportions 
and there is/3 drive through it so that the trailers can 
be driven ii-, from Sixth avenue, the "skips" lowered 
from the deck or hoisted from the shaft, and driven out 



into 35th street. There is a chute from the bin on the 
Sixth avenue side, where the trucks are loaded by 
gravity, but as only one cart can be loaded there at a 
time, and the drivers are not allowed to keep the carts 
waiting in the street, a carefully maintained schedule 
and reasonable headway prevents congestion. 

Unless attention was directed toward the shaft 
houses no observer would realize the magnitude of the 
work, for certainly there are no indications of conges- 
tion or interference with business or traffic by the 
haulage of the material, and only those who have occa- 
sion to make investigation realize to what extent mo- 
tor truck transportation has benefited the people of the 
Metropolis, now and later on. This article deals with 
but a single instance of the use of machines by subway 
contractors, and a considerable number use them. But 
it evidences first of all the productiveness of machines 
for heavy haulage, even with short hauls and in traffic 
greatly congested, and it demonstrates the profit made 
by the owner as compared with other equipment, as 
well as the remarkable progress of the construction 
through adequate facilities and good organization. 



PHILADELPHIA AUTO 'BUS SERVICES. 



Between Philadelphia and some of its suburbs to 
which trolleys have not yet been constructed, motor 
omnibus lines have been placed in service. The Auto 
Transit Company, with offices and garage in Frank- 
ford, operates a line that taps Bustleton, Somerton, 
Byberry, Trappe, Nashaminy Falls and Langhorne. 

The 'busses used have a seating capacity of 14 pas- 
sengers and can be closed tight against the weather. 
Seats run lengthwise of the body. The machines are 
operated on regular schedules from 7 :30 in the morn- 
ing until 7 :30 at night, leaving Frankford every three 
hours. The fares range from 10 to 40 cents. 



CATERPILLAR TRACTOR. 



The Allis-Chalmers Company, nationally known 
makers of machinery, has entered the motor traction 
field to build a caterpillar tractor, the first to be pro- 
duced in America. The vehicle is designed for a serv- 
ice that has seemingly large possibilities. It is not 
meant for city use, but it is intended for the heavy 
work engaged in by road builders, contractors, farm- 
ers and lumbermen who have occasion to haul large 
loads over soft ground, and where the roads are little, 
if any, improved. 

The tractor has a chassis of standard design whose 
front wheels are of the farm machine type with steel 
ribbed tires. The rear wheels are replaced by cater- 
pillars. These are made of wheels and rollers enclosed 
in continuous flexible belts having steel treads. On 
the inside is a track upon which the wheels run. There 
are four speeds forward ranging from l T / 2 to 10 miles 
an hour, and the tractor has a drawbar pull varying 
from a minimum of 2370 to 9000 pounds. The tractor 
carries a five-ton body. It is built in Milwaukee, Wis. 
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PRACTICAL MOTOR TRUCK MECHANICS. 



The experienced owner will always have spare 
front and rear springs ready for use in the event of 
breakage, because the cost is comparatively small and 
the economy is very large when replacement is neces- 
sary. Many times a spring can only be procured from 
a factory, and even a wired order and express ship- 
ment will mean expensive delay, for the machine will 
be unserviceable until the spring can be put on. 

The fact that a spring is broken, and a new one can- 
not be immediately procured, does not mean that an- 
other machine must be hired or obtained from the 
agent. A temporary restoration that can be made by 
any blacksmith is illustrated at Fig- 11, and at small 
expense and in comparatively little time a truck may 
be made serviceable and it can be used to its capacity 
if operated with reasonable care. Usually the spring 
will break close to the centre, where the strain is 
heaviest. With such a failure a piece of half-inch steel 




Fig. 11 — Part* lined la Making • Temporary Repair of a Broken 
Vehicle Spring. 

the width of the spring is shaped, as is shown in the 
sketch, and this is then placed on top of the broken 
spring and the whole assembled with four half-inch 
clips, which are threaded so that the yokes can be set 
up snugly. A steel plate the width of the spring and 
such a length as will well support it, should be drilled 
for the regular clips that secure the spring to the axle, 
and when the clips are set tight the spring ought to be 
strong enough to carry the normal load. When the 
material is good and the job is done in a workmanlike 
manner it will endure for a considerable length of time. 



METHODS OF LOCKING NUTS. 



All nuts on an automobile vehicle should be locked 
in some manner. The constant vibratory stresses will 
loosen any nut if it is not made secure. There are 
many means by which a nut can be locked. The cheap- 
est and simplest method is to insert a spring washer 
under it as shown in Fig. 12 A. This kind of washer 
tends to keep a tension on the nut and prevents it turn- 
ing. Another simple way is by using a second nut, as 
shown in Fig. 12 B. There is an important fact that 
should be borne in mind when using this method, and 
that is that the first nut should be screwed down as 



tightly as possible. The second nut should then be 
screwed on until it slightly touches the first. 

Now the second nut should be held stationary 
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Fig. 12 — A, Spring Waaheri B, Ordinary line of Check JiuU C, 
Castellated Nnt Secured by Pint D, Not Clamped to Prevent 
Turning. 

with a wrench and the first nut screwed back hard 
against it. If this is not done and the nuts are both 
screwed down tightly, the top nut will work loose and 
the lower one will follow. Frequently nuts have slots 
that are milled at right angles on the top. When this 
kind of nut is used the stud should be drilled so that a 
split pin can be inserted through the slot and hole. 
This is illustrated in Fig. 12 C. Still another method of 
securing a nut is by taking a piece of sheet metal and 
cutting a ".V" in it. The "V" is fitted to the corner 
of the nut and made secure by a machine screw attach- 
ing it to the surrounding material. This method is il- 
lustrated in Fig. 12 D. 



EMERGENCY CONNECTING ROD REPAIR. 



Usually when a connecting rod bearing breaks or 
burns out, the car must be drawn home by a tow rope. 
Usually the lower half of the bearing breaks, as it is 
the part subjected to the most strain. When such a 
condition happens a temporary repair that will obviate 
towing may be made as follows : Loosen the rod from 
the crankshaft and scrape out the broken bearing. 
Then take a strip of leather and place it in the bearing 
bushing. If no heavy leather is obtainable, a belt can 




Fig. IS — Connecting Rod Babbitt Replaced D y Leather Pack- 
ing and Screw Driver for Heavy Work Made from Largr 
File. 

be cut and doubled and used with good r es ults. Then 
screw the bearing back to the shaft, ana by using a 
liberal supply of oil the leather will serve as a satis- 
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factory substitute for the bearing for a goodly number 
of miles. The repair as made is shown in Fig. 13. 



SCREW DRIVER FOR HEAVY WORK. 



A screw driver that will be especially useful in 
heavy work can be made from an ordinary flat file. 




Fig. 14— Silencing Overhead Valve by Applying Tension to 
Rocker Arm. 

The file should first be placed in a fire and heated to a 
red and allowed to cool. Next it should be heated in 
the centre and placed in a vise and bent as is shown in 
Fig. 13. A screw driver of this type is very useful in 
removing inaccessible screws and also when great 
pressure is needed, as a monkey wrench or piece of 
tubing may be used in connection with it for greater 
leverage. 



FITTING PISTON RINGS. 



The fit of the piston rings in the cylinder is very 
important. If not well fitted the compression will be 
low, the power of the explosion will be reduced, gaso- 
line will be consumed without producing power, and 
the serviceability of the car greatly lessened. Carbon 
will accumulate on the spark plugs and cylinder heads, 
from the oil working by the rings and into the com- 
bustion chamber, often causing preignition and over- 
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Ft*. IS— A, Gu Escaping Past Wide Piston Ring Slots) B, Well 
Fitted Piston R>»g| C, Poor Fitting Piston Ring! D, Method 
of Au^nlng Piston on Mandrel. 

heating and greatly affecting engine efficiency. 

PisJ^jj rings lose elasticity from wear or heating 
and when warped the hot gas from the explosion will 



pass them. Inspection of the rings will best deter- 
mine if the gas is escaping. If the fit is good the ring 
will be polished its entire circumference, but points of 
leakage will be discolored. If the leakage is for a con- 
siderable part of the circumference of the ring it may 
be used again if a strip of thin metal is placed back of 
it in the channel of the piston, which will slightly in- 
crease its diameter when in the cylinder. It should be 
understood that the metal strip is placed only behind 
that section which had not contacted perfectly. If the 
ring has lost its elasticity, as well as fitting poorly, it 
had best be discarded. 

When fitting a new ring it is sometimes advisable 
to grind it to the cylinder. The cylinder wall is coated 
with a mixture of machine oil and ground glass, and 
the piston with ring in place worked back and forth. If 
the ring is a good fit it will polish for the entire cir- 
cumference. Care should be taken that the gap in the 
ring if slit is not too large, for this will allow gas to 
escape, as shown in Fig. 15 A. A close fit will give bet- 
ter results than if the ring were forced into the cylin- 
der. The perfect fit of a ring is necessary, and if the 
owner is uncertain of his judgment he should seek the 




Pig. 16 — Starting Crank Chained to Front Axle to Prevent 
Theft or Use. 

assistance of an experienced man. The ring channels 
should be carefully cleaned before the rings are fitted 
and plenty of oil should be placed on the rings and cyl- 
inder wall. 

With care the rings can be expanded sufficiently 
to pass over the head of the cylinder and into the 
grooves. When a ring must pass over another groove 
this can best be done by placing thin metal strips be- 
tween the piston and the ring. The rings can then be 
slipped over the strips and into their channels. An 
example of a good fitting ring is illustrated in Fig. 
15 B, and a poorly fitted ring is shown in Fig. 15 C. 



ALIGNING A PISTON. 



When new connecting rod bearings are adjusted 
they must not only fit the surface of the crankshaft, 
but the alignment between the piston and the cylinder 
must be correct. If the piston is not in a direct line 
with the cylinder there will be uneven pressure on the 
wall. This will cause wear on both the cylinder and 
the rings. 
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The connecting rod bearing can be aligned when 
the crankshaft is on the bench, or a piece of steel may 
be accurately turned until it is the same diameter as 



CHAINING A STARTING CRANK. 




Fig. 17 — Improvised Jack of Large Capacity for I'm In Raining 
Large Machine*. 

the crankshaft. The rod should be securely tightened 
to the shaft or the bar and placed on two V blocks, as 
shown in Fig. 15 D. A square should then be placed on 
the shaft or bar and held against the piston. Any va- 
riance from the correct plane will be clearly shown and 
adjustment should be made. This is best done by 
scraping the bearing, but there are those who assume 
that if the misalignment is slight it can be corrected 
by bending the connecting rod in a vise. While this 
method might serve in the event of extreme heat, it is 
not advised. The work must be separated to insure a 
satisfactory operating cylinder. 



QUIETING OVERHEAD VALVES. 



There are many methods by which overhead valves 
may be silenced, some of which are replacing the worn 
parts with new, inserting fibre washers on the plung- 
ers, etc. These repairs are advisable when the parts 
can be readily procured, but in case they cannot, the 
valves can be easily made less noisy by the use of 
small springs. One end of the spring should be fast- 
ened around the rocker arm, as shown in Fig. 14, and 
the other end may be secured to any convenient ob- 
ject. It may be necessary to make an extension of a 
piece of wire so as to attach the lower end of the 
spring, as is also shown in the sketch. When the 
spring is properly placed it will eliminate all the noise 
that was caused by the valves. 



HANDY HOME-MADE JACK. 



Much time is lost in garages and repair shops 
where cars are continually jacked so that adjustments 
can be made. Many times a jack is not convenient, or 
all are in use. A practical home-made jack which will 
always be handy and serviceable is shown in Fig. 17. 
This should be made of pine timber. The horse should 
be about 18 inches high and the lever arm may be as 
long as desired. Place the small end of the lever under 
the axle and by applying the weight onto the long end 
a car or truck will be easily lifted. If there is need of 
keeping the wheel off the ground or floor, a small 
horse, as shown in Fig. 17, may be pushed under it. 



Many means may be used to prevent an automo- 
bile being started except by the owner himself. Some 
of these are well conceived inventions, while others 
are adaptations of what are inexpensive materials that 
are available to all. One owner has found ample pro- 
tection in a small steel chain and a snap lock. In util- 
izing this he pushes the cranking handle into mesh 
with the crankshaft and secures it in that position by 
a chain wrapped around the handle and the front axle, 
as shown in Fig. 16. This will securely lock the ma- 
chine and it cannot be started without attracting much 
attention, even if one rear wheel is jacked and the high 
gear placed in mesh, as the crankshaft in motion will 
ratchet against the crank handle and cause a loud rat- 
tle. 



REMOVING OIL FROM HARDENED PARTS. 



To remove excess oil from parts that have been 
hardened in oil, place the articles in a small tank of 
gasoline. After a short period they can be removed 
and when the gasoline has evaporated they can be pol- 
ished and tempered without the unsightly mark of 
burnt oil. 



TEMPORARY BLOW OUT PATCH. 



If in need when on the road, an ordinary stiff laun- 
dered cuff can be used as a substitute for a blow out 
patch. If no cuff is obtainable a linen collar will serve 
the purpose. Open the collar and lay it or the cuff over 
the blow out and place the tube on top. A tire so 
patched can be used for many miles in event of need. 



TEMPORARY WINDSHIELD REPAIR. 



A windshield plate of glass that is cracked or 
slightly broken may be repaired in the following man- 
ner: Place a piece of leather on either side of the hole 
and attach metal plates on the outside, as shown in 
Fig- 18. A small hole is then drilled through the plates 
and leather to admit a small bolt. When this bolt is 




Fig. IS — Method of Repairing Cracked Windshield by Bolting 
Pada Against Edges of Hole. ^ 

tightened it will hold the glass firm and secure imd the 
windshield will be as serviceable as before, {Jfad the 
repair will endure for a long period of time. 
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MOTORIZING LONDON FIRE DEPARTMENT. 



ALTHOUGH London, England, has been changing 
from horse drawn to motor driven fire equip- 
ment for years, the translation is yet far from com- 
pleted. It is proceeding rapidly, however, and within 
a few years the great department that protects from 
fire 117 square miles of closely built-up territory will 
be entirely motorized. 

The use of motor cars by officers of the depart- 
ment began in 1901, and the earliest effort to motorize 
apparatus was made in 1902, when a steam engine was 
converted into a motor driven unit by the addition of 
a separate steam engine to propel it. About the same 
time the experiment was made of having an existing 
steam engine hauled by motor, the front axle of the en- 
gine being removed and the two vehicles being made 
into one with six wheels. Both of these experiments 
proved unsatisfactory and the equipment was aban- 
doned. 

The next step was made in 1905-06, when engines 
driven by steam motors were tried. It was 
found, however, that the vibration in going 
over the pavements at high speed made the 
boilers leak and the necessity of maintain- 
ing a pressure of 100 pounds in the boilers 
constantly by burning gas proved to be 
very expensive. The steam system was 
therefore definitely abandoned in favor of 
gasoline. 

The first gasoline units were not en- 
tirely satisfactory. Tires gave trouble and 
extreme vibration affected the mechanism 
very frequently. This was due chiefly to 
inexperience of manufacturers in producing 
heavy motors, weighing with their loads, 
about 11,000 pounds. Up to five years ago it was found 
necessary to have one extra motor unit for every one 
in service to take its place in case of failure. This 
proportion has now decreased to one extra for every 
five in service. 

One of the great difficulties with the gasoline units 
was a tendency to skid at high speeds. Experiments 
were made to overcome this by the use of chains, steel 
studded tires and leather tire covers carrying metal 
studs. Even gyroscopic action was tested, but was 
abandoned because it caused the apparatus to sway 
at high speeds and made it very difficult to steer. 

This problem has not yet been completely solved, 
but skidding has been much reduced by using wider 
tires and covering one front and one rear wheel with 
extra heavy leather steel studded covers. The type of 
gasoline pump used by the London department has a 
four-cylinder engine, five-inch bore and 7]<-h\ch 
stroke, giving 58 horsepower at 1000 revolutions per 
minute and 65 horsepower at 1100 per minute. The 
machines have speed of 35 to 40 miles an hour on the 
road. The tires are 4j<2-inch front and 5^-inch rear. 



both single. The pump is centrifugal, geared from the 
engine. It has capacity of 500 English gallons per 
minute at a pressure of over 120 pounds to the square 
inch. 

Electrically driven hose and ladder trucks are also 
used. A battery of 84 cells of 194-ampere hours capac- 
ity provides the power and the truck can run for 30 
hours on one charge if necessary. The motors are in 
the front wheels, the fields being attached to the axle 
and the armatures to the wheels. The apparatuses have 
speed of 25 miles an hour on the level and are good 
hill climbers, but at much reduced speed. 

The first cost of the motor driven apparatus is from 
three to 10 times the price of the horse vehicles (with- 
out the horses), but they have much increased ef- 
ficiency and the much reduced cost of upkeep has been 
found to be an operating economy of about 50 per 
cent. Another economy is the reduction in number of 
apparatuses, and that their mobility is such that fewer 




Austin Truck ( hn»»li> and the Naval Srnrchllicht on n Hand Drawn Gear 
for Land Operation— Thla la a Novel Kmcllnh Equipment. 

stations are required to afford vastly superior service 
in all parts of the city, especially in the suburbs. 



MOTOR SEARCHLIGHTS FOR NAVY. 



A large naval searchlight, mounted with all its 
equipment upon a motor chassis, has been produced 
by the Austin Motor Company of Birmingham. Eng- 
land, for the use of the British navy. 

That the light may be used in places where a truck 
cannot penetrate it has been mounted on a hand drawn 
car with small wheels and pneumatic tires which is 
carried in the truck body. Skids or tracks are pro- 
vided by which this car may be run to the ground. 
The small car is connected with the truck by a long 
electric cable for the transmission of current. 

The chassis is a standard Austin two-thirds-ton 
truck. The electrical equipment consists of a dynamo 
turning at 1000 revolutions per minute, which will pro- 
duce 120 amperes at 80 volts. The long cable connect- 
ing to the light is carried on a reel. The dynamo is 
driven by an Austin two-cylinder gasoline engine of 12 
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horsepower. This is fitted with a specially designed 
cooling system and a completely efficient exhaust 
silencing chamber. 

The rear wheels of the small car are fitted with 
brakes so that in descending an incline it will not run 
over the crew that is in charge of it. The great 24- 
inch light is mounted on a swivelled base and can be 
moved in any direction by worm gears. The seat on 
which the operator is seated moves in any direction 
with the light. 

The generating mechanism can be used to supply 
current to officers' quarters or field hospitals. 



TOMMY ATKINS' MOTOR BATH. 



CZAR'S MOTOR FIELD KITCHEN. 



The personal field kitchen of the Czar of Russia, 
which is used whenever he pays a visit to his troops 
in the field, as well as the special car in which the 




The Motor Kitchen That Accompanies the C«ar of R un- 
it la Whenever He In In the Field, and I* nt Time* Hla 
Shelter for Sleep. 

kitchen staff travels, are mounted on 50-horsepovver 
Mercedes chassis. 

The kitchen was especially designed and built for 
the Czar's use. The front portions of the side walls 
of the kitchen are hinged flaps, which when let down 
to a horizontal position are used as auxiliary tables. 
The kitchen when in movement has the exterior ap- 
pearance of a closed omnibus. 

There is a seat just inside the car at the rear. The 
side walls are occupied by numerous cooking utensils. 
At the end of the car are a boiler and a stove of five 
alcohol burners. Beneath this are refrigerators for 
meats, butter and wine. Large drawers above the 
windows carry enough of the imperial plate to feed 12 
people. 

At the forward end of the roof is a large water 
tank and above the conductor's seat is a large wash 
basin of the folding type. The auxiliary vehicle, which 
has glass sides, carries a tent and 10 folding chairs, in 
which the attendants ride. At night these chairs can 
be arranged into a very comfortable bed for the Czar. 



The need of cleanliness in keeping troops feeling 
fit and capable is recognized by all military leaders. 
So that Tommy Atkins can bathe regularly the Eng- 
lish army authorities have designed a motor ''bath 
wagon," that is now in use in the operations in France. 
One of these is already in use and if the war continues 
it is likely that many more will be placed in service. 

The motor bath is mounted on a substantial chassis 
with a closed body. Twelve collapsible canvas tubs 
are carried. When folded the tubs occupy a small 
space inside the car, but when in use they afford very 
comfortable bathing facilities for a fair sized squad. 
When in use six tubs are placed on each side of the 
body and covered over with tents. A canvas sheet is 
spread over the ground. The poles for the tents and 
the wooden gratings for the soldiers to stand on while 
they dry themselves are carried on the roof of the car. 

The motor bath carries 60 gallons of water and the 
heating apparatus within the body consists of two cir- 
culating tube boilers, beneath which are burners to 
which kerosene is fed under pressure. Water is heated 
to the boiling point at the rate of four gallons a min- 
ute and the whole 60 gallons can be heated to close to 
boiling in a very short time. Fresh water is taken into 
the main tank by a hand pump. Fuel for the burners 
is carried in a six-gallon drum on the running board. 

Water is drawn into the tubs by hose connections 
with two taps on either side of the car near the front. 
The motor bath is designed especially for use in con- 
nection with temporary hospitals near the front and 
for the men in the trenches. 



PRODUCE SYNTHETIC RUBBER. 



Germany has been shut off completely from any 
supply of rubber by the British navy, and large quan- 
tities of rubber are absolutely necessary for tires, if the 
war is continued. A satisfactory means of making 
synthetic rubber is stated to have been found by Ger- 
man chemists and a great new $10,000,000 factory has 
been fitted out by the government for manufacturing 
it. 

So far the stock of tires on hand at the beginning 
of the war has been drawn upon, but it is said tests of 
the new rubber have shown it to have excellent qual- 
ity for making tires, though the cost of production is 
considerably higher than that of natural rubber when 
it is available. 



'BUSSES MAKE MONEY IN BERLIN. 



In spite of the war the omnibus lines of Berlin, 
which were forced during 1914 to carry 5,000.000 sol- 
diers free, have been able to declare a dividend of 
per cent, on their capital stock. This is especially re- 
markable through the fact that the war has reduced 
the number of 'busses in operation by about two- 
thirds. 
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STANDARDIZING MILITARY TRUCKS. 



The present war has produced some valuable ex- 
perience regarding the proper methods of operating 
motor transport, and one of the important results so 
far emphasized is that the best results are obtained 
when the fleets serving each section of the line are all 
of the same make and model. 

This makes it possible to equip the field repair 
shops serving that section of the army with a com- 
plete stock of repair parts for the trucks in use there. 
If a mixed fleet is in operation the great variety and 
number of parts that must be kept on hand make an 
overwhelming problem. 

It has been urged by English truck experts that 
obsolete models be retired as far as possible, even 
though they are in condition to give good service. The 
reason for this is that the manufacturers now have 
their plants operating on current model production 
and that a demand made upon them for parts of obso- 
lete models makes it necessary for them to interrupt 
their work on new production, adjust their machines 
for the old parts and delay the output of new trucks. 
Thus to keep the old trucks in operation the govern- 
ment interferes with its own supply of new trucks. 

The one great advantage that the military repair 
shops have over commercial repair shops is that they 
can take any course in making a repair that may be 
necessary to insure the highest efficiency without re- 
gard to cost. In all other respects the conditions of 
their operation are more difficult. 



MOTOR CHAPELS FOR GERMANS. 



Three motor chapels have been donated to the 
German army by a Cologne newspaper. These are al- 
ready at the front. A spacious driver's seat, which 
will carry two persons, is so arranged that it may be 
converted into a couch. A stretcher is carried inside 
the car on which an additional bed may be made. 

The car is entered through a door at the side. There 
is a closet provided in which the garments of the priest 
may be stored. At the front of the car is a table, 
which will serve both as a writing desk and washstand. 

At the rear of the car is the altar compartment. 
This is covered by a folding roof, which affords full 
protection for the chaplain in inclement weather. He 
conducts his services standing in the rear of the car 
and addressing the soldiers from behind the altar. 
Large red crosses adorn the sides of the car. 



MOTOR VEHICLES IN GREAT BRITAIN. 



In view of the fact that latest registration figures 
show that there are 1.754,570 motor vehicles in the 
United States, and that during the last year there was 
estimated an increase of more than 500,000, it is in- 
teresting to note that the latest figures for Great Brit- 
ain place the total number of machines in use in all 
the countries of the United Kingdom at only 341,250. 



Of this number 132,000 are motorcycles, 136,000 
are privately owned automobiles, 36,500 are cabs and 
the remaining 32,250 are motor trucks. Of these latter 
there are 11,700 gasoline machines of over two tons 
capacity and 3500 steam trucks of the same size. Of 
the 17,050 commercial cars having capacities less than 
two tons, 3050 are of three-wheeled type. 

England and Wales have about 10 times as many 
vehicles as Scotland, and Scotland has between three 
and four times as many as Ireland. For commercial 
machines the exact comparisons show 10,000 for Eng- 
land and Wales of more than two tons capacity, 1500 
for Scotland and 200 for Ireland. 



GAS-ELECTRIC 'BUSSES IN LONDON. 



'Busses of gas-electric design have been tried in 
service in London and have been found very satisfac- 
tory. They are made by the Tilling-Stevens Company. 
Advantages claimed are the elimination of gear shift- 
ing with the consequent jar, and the great wear and 
tear on that part of the mechanism in 'bus service, and 
the smoothness with which speed may be accelerated 
or retarded. 




Type of Ganoltne-Electrlc (Innlhuura Tkat Have Been 
Found Extremely Efficient In London Service. 

This additional flexibility has been found to re- 
duce materially the likelihood of traffic accidents. Eng- 
lish merchants, however, as always, are conservative, 
and as electrical machinery is not so well known and 
understood in England as in the United States, it has 
been difficult to introduce the gas-electric chassis into 
commercial work, so that the same company makes as 
well a straight gasoline type. 



EXPOSITION BUYS OVERLANDS. 



Officials of the Panama-Pacific Exposition have au- 
thorized the purchase of three Overland light delivery 
cars for the use of the electrical department, which 
has to keep in operating condition the thousands of 
lights and signs upon the grounds. 

The cars will be in service night and day, as they 
are to be used for what electricians call "shooting 
trouble," and must answer calls at all hours. Three 
other Overlands were recently purchased by members 
of the New York state commission for the purpose of 
entertaining distinguished guests at the grounds. 
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BUSINESS MEN BUYING TRUCKS. 



That business men the country over are buying 
motor trucks and wagons, and acquiring them rapidly 
is shown by registration statements. In Massachu- 
setts, for instance, to June 1. the total number of mo- 
tor trucks and wagons registered was 9336, or 1100 
more than was registered during the whole of 1914, 
and the total number of automobile vehicles registered 
was 77,246, or 921 more than in 1914. During the same 
period of 1914, 72.35 per cent, of the total for the year 
was registered, and with this as a basis for compari- 
son, there is reason to expect that the total truck reg- 
istration in the state for the year will approximate 
12.000. The increase of the date specified was 14.65 
per cent, more than for all of 1914, and the probability 
of this percentage being tripled is well founded. The 
facts with reference to other states are not known, but 
if they parallel those of Massachusetts there is appar- 
ently a fairly good year in prospect for the industry 
without war orders. 



RETURN OF WAR SERVICE TRUCKS. 



The supposition that at the conclusion of the Euro- 
pean war there will be sale by the governments of 
thousands of motor trucks, many of which will be re- 
turned to the United States for obvious reasons, is not 
idle speculation. Were these machines largely placed 
in the American market at prices that would attract 
buyers, there is good reason to apprehend a condition 
that would materially affect the industry and those de- 
pendent upon it. Whether or not existing customs 



laws would apply to the return of American products 
after use abroad sufficiently to prevent the market of 
the United States being a dumping ground for trucks 
that would be sold for very low prices is a question, 
but there is abundant reason to demand that such 
measures be taken by Congress as shall prevent a ma- 
terial effect upon the industry. 



TRUCK SERVICE IN ACTUAL WARFARE. 



Statements made on seemingly well founded judg- 
ment are that motor trucks "last" about 30 days in the 
service of the different nations now at war in Europe. 
This is assumed to mean the average period of use be- 
fore accident in some form necessitates varying de- 
grees of restoration. Expense is not considered and 
results are demanded at any price. Without question 
the war has revolutionized accepted transportation 
methods so far as military service is concerned, and 
there is reason to believe that the army transports of 
the future will be designed to more nearly meet the re- 
quirements than do those now in use. Practically al! 
vehicles in the service of any of the nations are de- 
signed for commercial purposes and not intended to 
endure the conditions that apparently demand battle- 
ship construction. When conflict was precipitated the 
military authorities seized machines of all kinds and 
no choice of design or especial quality is represented 
by what are now utilized. And what are bought in 
America are what can be quickly obtained without re- 
gard to engineering preference. 



TAXES BASED ON TRUCK WEIGHT. 



Motor truck taxes are generally based on load ca- 
pacity, for there is apparently belief by legislators and 
the public that automobile vehicles will wear high- 
ways in ratio to the weight — that is, that the load upon 
the road surface is the measure. As a matter of fact 
the heaviest motor trucks, when fully loaded, have com- 
paratively small weight, supported by the square inch 
of tire surface area in contact with the ground, and in 
comparison with the weights carried by the average 
steel tire the pressure is such that it must be aban- 
doned as a factor of importance. As the load on rub- 
ber tires is increased the supporting surface increases, 
and as rubber cannot be compressed and is distorted 
to conform to the surface on which it rests, this means 
that with the tire and wheel sizes now in use, and with 
maximum loads, the increase of tire area on the road 
from compression is automatically kept well within 
what may be regarded as safe limitations. 

Engineering and scientific data, that cannot be con- 
troverted, if used by the owners and operators of mo- 
tor trucks, would prove to law makers that the actual 
weight carried on rubber tires is from 60 to 80 per 
cent, less to the square inch of surface contacting than 
with metal tired vehicles, and if load is the real factor, 
that the latter type of conveyance should be heavily 
taxed for road maintenance. 
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INTERNAL GEAR DRIVEN REAR AXLES. 

Oldest American Development and Most Used Construction the Torbensen Design — High 
Efficiency Obtained by Skilled Engineering and Expert Workers. 



POWER transmission systems adapted for automo- 
bile vehicles are not numerous. The chain was 
utilized for bicycle propulsion because it was posi- 
tive as compared with a belt, but the shaft drive was 
found to be more constantly efficient, because it was 
protected. Cleaned and lubricated, the chain afforded 
admirable results, but its efficiency quickly decreased 
from wear, lack of lubricant and the accumulation of 
road material that absorbed the oil or grease and re- 
stricted free movement of the links. 

With the adaptation of chains for the propulsion 
of pleasure cars, the bicycle experience was repeated, 
and this led to the use of shafts. The automobile that 
is intended for pleasure and is chain driven is almost a 
curiosity today, not because chains are not efficient, 
but because of 
the care and 
attention nec- 
essary to 
m a i ntain ef- 
fi c i e n c y. 
which is ob- 
viated with 
the shaft 
drive, which 
is fully pro- 
tected so that 
its endurance 
is equal to re- 
quirements. 

But with 
service vehi- 
cles c o n (1 i- 
t i o n s mate- 
rially differ. 
E c o nomy is 
the main factor. The construction that will longest 
endure, which requires the least care and attention, 
which is uniformly efficient, which will afford standard 
service with minimum fuel and lubricant, which is 
least destructive of tires and which will, in the event 
of needed restoration or repair, be thoroughly under- 
stood by average automobile mechanics', is that which 
appeals to the practical business man. The chain drive 
has been used by motor truck and wagon engineers 
and manufacturers largely from the fact that the 
shaft and bevel gear drive is impractical, a sufficient 
reduction requiring a master gear of such size that a 
standard wheel size would not afford the necessary 
road clearance, as well as adding to manufacturing 
cost. Were the transmission gearset ratios increased 




Type of American Llarht Truck Hqnlpped 

(•car and A 



in number this would increase production expense and 
not obtain the desired result. This general statement 
is applied broadly, for pleasure cars have been convert- 
ed for freight carrying, and many small shaft driven 
machines are built, that are practical enough, although 
the economy from the other viewpoints may be ques- 
tionable, and is meant to include the classes of vehi- 
cles designed purposely for freightage. 

Protection of Driving Systems. 
The same factors obtain with the chain drive, al- 
though it is recognized as positive and dependable, 
when used for trucks or wagons, as with pleasure 
cars, but the vital quality of economy has prompted 
the consideration, and it will influence the eventual 
adoption of other methods of propulsion. Americans 

have clung to 
the chain for 
freight vehi- 
cles until 
within a com- 
p a r a t ively 
short time. 
European en- 
g i n eers, im- 
p e 11 e d by 
more cogent 
needs of econ- 
omy, have de- 
veloped two 
other forms of 
drive — the 
worm shaft 
and gear 
wheel, and the 
inte rnal or 
ring gear and 
spur pinion. These have been used and experimented 
abroad and are more generally the vogue than the 
chain. Worm gearing has been used for many years 
for driving shafting, but it was first applied to motor 
vehicles in England by Lanchester. who used the 
worm shaft, carried beneath the worm wheel, and by 
David Brown, who used it above the wheel. The 
Lanchester construction is used in this country by one 
or two manufacturers, and practically all of the worm 
driven machines in service in America, or made by 
American manufacturers, are the David Brown type. 

Continental European truck builders, however, 
turned to the internal gear, and this system of drive 
has been developed and perfected by German. French, 
Austrian and Italian manufacturers, and in these coun- 



Ith the Hear Axle Made by the Torbennen 
xle Company. 
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tries and in Belgium, Switzerland and some of the 
smaller nations these machines have been approved 
by the governments after the most exacting trials and 
competitions to determine serviceability for military 
purposes. In Germany and France, where the tests 
were made annually, and in which all the leading man- 
ufacturers participated each year, with subvention 
premiums as incentive for development, the internal 
gear has been regarded as being superior to all other 
forms. 

Efficiency of the Internal Gear. 

The reasons which prompted the determinations of 
the military engineers were the uniform efficiency of 
the internal gear at all speeds and in all conditions of 
operation, the thorough protection of the moving sur- 
faces in contact, the light weight and the simplicity 



ure and the purchasers of machines were not engineers 
and they were not sufficiently informed to discrimin- 
ate. The first internal gear driven vehicles used in 
this country were the D< Dion 'busses of the Fifth 
Avenue Coach Company of New York City, and a con- 
siderable number of axles were imported from Europe 
and installed in the machines. That these axles are 
still in use, enduring service that necessitates constant 
starting and stopping, and carrying heavy loads, is a 
very strong recommendation of this construction and 
system of power transmission. The internal gear 
driven axle is now used by a considerable number of 
vehicle manufacturers, the demand for 1914 being 100 
per cent, more than in the preceding year, and for 1915 
the demand will be increased more than 400 per cent, 
as compared with 1913. 




At Top— Finished I Bram Dead Axle of the Torbensen Type) at 
with the Brake Assembly; at Bottom, Top of the Torbensen 

with reference to mechanical care, as well as the ex- 
treme endurance. 

In America the internal gear is not new. It was 
originated about the same time in this country as the 
English engineers took up the worm, for in 1901 V. V. 
Torbensen, then factory manager of the American 
plant of the De Dion-Bouton Motorette Company, de- 
signed, built and put into operation the first internal 
gear driven used in this country. In May, 1902, pa- 
tents were issued to Mr. Torbensen covering this form 
of power transmission. After leaving that concern he 
continued to build internal drive rear axles, and these 
were used to some extent. 

Torbensen Ahead of Industry. 

Mr. Torbensen, however, was ahead of the indus- 
try, as motor vehicles were then used only for pleas- 



Centre, Front View of the Complete Torbenaem K-I Hear Axle 
K-l Hear Axle. Showing; the Light and Compact Construction. 

The advantages claimed for the internal gear drive 
are that the load is carried by a dead axle; that the 
construction may be as much as 100 per cent, lighter 
than other types of axles ; that the power can be ap- 
plied as near the rim of the wheel as may be desirable, 
instead of directly at the hub, vastly increasing the lev- 
erage and decreasing the power necessary to propel a 
given load ; that any ratio of gear reduction can be ob- 
tained ; that it is absolutely simplified and cannot be 
mechanically deranged by service; that it is extremely 
enduring and will afford service for a very long 
period ; that the only parts that can wear are the spur 
pinions, which can be replaced at trifling cost : that 
the internal gear and pinion can be driven without lu- 
brication without deterioration ; that friction is mini- 
mized ; that efficiency is always uniform, and that this 
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construction is as efficient as the chain drive, with all 
the protection that is necessary to the highest econ- 
omic service. 

The Torbensen 
axles, which are 
adapted alike for 
gasoline and electric 
vehicles, represent 
the continuous de- 
velopment of this 
form of drive in 
America. They are 
constructed under 
patents granted July 
16, 1912. This type 
has been taken for a 

The Wheel Hub Aaaembled with the review of internal 
Internal dear and Brake Drum. . . 

gear drive as repre- 
sentative, it being the production of the man who first 
originated it in America. 

Incidentally, statement can be made that the plant 
of the Torbensen Gear and Axle Company, which has 
been for a number of years at Newark, N. J., has been 
removed to Cleveland, where it has been established 
at East 72nd street and the Lake Shore and Michigan 
Southern railroad, and where production was begun 
June 15. This plant is splendidly equipped and it now 
has a capacity of 50 sets of axles daily. 

Efficient Production Facilities. 

Manufacturing Torbensen rear axles exclusively, 
the equipment of the Torbensen Gear and Axle Com- 
pany has been selected with the purpose of obtaining 
first a very high standard of accuracy, and second of 
insuring the largest measure of economy. The experi- 
ence of the company has made practical engineering 
economies that are in the main directed toward in- 
creased pro duction. 
this referring es- 
pecially to fixtures 
that insure uniformity 
of processes in the 
standard types, to 
special tools and 
methods of assem- 
bling, and to reduc- 
tion of metal losses 
and minimized labor. 

Torbensen axles 
are constructed to 
meet the requirements 
of the manufacturers 
of gasoline and elec- 
tric vehicles, and the 
claim is made for 
them that they are 
e s p ecially desirable 
for electric vehicles 
because of the mini- 

The Dead Axle of the Torbennen T 
from the Steel Billet to 





mized loss of power 



through friction. Obviously, this characteristic is as 
desirable for gasoline machines as for electric, for the 
cost of fuel and lubricant are large factors in oper- 
ating expense. 

E x anima- 
tion of the ac- 
c o m panying 
i 1 1 ustrations 
will show that 
the Torbensen 
axle is built 
to a design 
that is in- 
tended to af- 
ford extreme- 
ly light 
weight, as 

,, , The Axle Spider, Wheel Spindle, Driving 

well as SUI- Shaft Pinion and the Internal and Ei- 

fi c i e n t ■"**■■ 

strength, and that it is essentially a combination of a 
jackshaft and a dead axle. The design is the develop- 
ment of more than 14 years' experience, and aside from 
proportions, it is identical in the axles of different ca- 
pacities that are now built. The company is now pro- 
ducing axles that are intended for use with vehicles 
that are rated for loads of 1500, 2000, 3000 and 4000 
pounds, and the purpose is eventually to build other 
sizes to a maximum capacity of 10,000 pounds. 
All Types to Practically One Design. 
As there is but one design, the description of man- 
ufacturing that follows will refer to processes and not 
to dimensions of each size, although the detail will 
be of the R-I type, which is rated at 2000 pounds ca- 
pacity. 

The axle itself is drop forged from .30 to .40 carbon 
steel, the metal being originally in billet form, and 

after four separate 
operations in the dies 
it is shaped in readi- 
ness for machining. 
The metal previous to 
and after three of the 
forging stages is 
shown in an accom- 
panying illustration. 
Noting this, one wilt 
learn that the forging 
is an I section with 
what is technically re- 
ferred to as an "en- 
larged" centre, the 
web of the I being ap- 
proximately three 
times the width at the 
centre that it is at the 
narrowest points. 
This enlarged centre 
is cut with a circular 

ype In Three Stagcea of Forirlnit, u* 1 c _ 

the Flnl.h of the Die Work. Opening which, for 
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The Formation of the Spring Seata and thr Brake Spider Flange 
and the Wheel Spindle Stub. 

the purposes of description, will be termed the "eye." 
and about this is formed a heavy ring of metal, from 
which project bosses. The metal about the "eye" is 
recessed in the forging, this being later machined to 
seat the housing for the propeller shaft. This illustra- 
tion is of the front side of the axle. At either end of 
the axle the spring seats are formed integral, and there 
are outside of these two pairs of lugs, which are in- 
tended to carry the spiders or flanges which enclose 
the internal gearset and the internal brake, as well as 
carrying the brake shafts. These flanges also support 
the outboard ends of the jackshaft. 

I Beam Special Drop Forging. 
The forging dies are designed to shape the axle so 
there will be a minimum of machine work. The read- 
er will note, however, that the forging does not have 
the wheel spindles formed. As forged, the axle is I 
section between the lugs for the flanges, with two 
short, round stubs extending beyond the lugs. The 
form of the central section of the axle is such that it 
will endure a very heavy load, although comparative- 
ly light, and the ring and the series of bosses encircling 
the "eye" greatly strengthen the beam. There has 
never been an instance of an axle yielding under the 
stresses of a load. The statement may be made here 
that any axle of a uniform section is weakest midway 
between the points of support, which are the centres 
of the wheels on which it is mounted. The increased 
width of the I at the centre insures endurance under 
load and obviates possibility of sag from extreme 
stresses. 

When the axle has been forged it is heat treated. 
When delivered at the factory it is in readiness for 
the machining, which is extremely important work. 
The round stub ends are turned, and then bored to a 
depth of four inches. These holes are the full width 
at a point that corresponds to the outside lines of the 
lugs. As these holes are fitted with the axle spindles, 
great care is necessary that they be exactly lined, so 
that the wheels will be in truth when mounted. There 
are other considerations that will be referred to later. 
The ring and bosses on the front side of the axle are 
next machined. 

The "eye" is cut so that it is in the exact centre. 



and into the ring surrounding it is cut a concentric re- 
cess. The bottom of this recess and the face of the 
ring must be in exactly the same plane. Reference to 
the illustration of the front of the finished axle will 
show that the faces of the ring and the six bosses that 
surround it at 90-degree intervals on centres, are fin- 
ished in the same operation. Into this recess is later 
fitted the shoulder of the housing of the propeller or 
pinion shaft. On the rear side of the centre a recess 
is machined that is concentric to the "eye," this being 
slightly larger than the recess on the front side. The 
diameter of this recess is approximately indicated by 
the bosses surrounding the "eye" on the front side. Into 
this is seated the shoulder of the differential housing 
of the jackshaft. 

Because the pinion of the driving shaft and the 
bevel gear of the jackshaft, and the driving shafts and 
the wheel spindles must be in perfect alignment, to 
minimize friction, economize fuel and lubricant, as 
well as insure against wear, extreme care is taken in 
machining the axle. Each operation must be identi- 
cal, for the slightest variance would be a matter of ma- 
terial consequence so far as efficient operation is con- 
cerned. This statement applies equally well to the 
reaming of the holes in the stub ends of the axle 
beams. These are reamed to the full depth of four 
inches to a taper of a half inch to the foot to take the 
chrome vanadium steel axle spindles. 

Wheel Spindles Shrunk in Axle. 

These wheel spindles have the usual taper from 
the outer end, and are machined and ground to a size 
that is slightly larger than the bore of the axle stub. 
The spindles are double heat treated before they are 
finished and when the machine work on the enlarged 
centre has been partly completed the axle ends are 
heated and the spindles are dropped into the holes to a 
gauged depth. When the axle ends are cooled the 
contraction of the metal holds the spindles so firmly 
that they cannot be removed save by drilling, and they 
are practically integral with the forging. The end of 
the axle stub forms a shoulder about the spindle, ex- 
tending nearly to the centre line of the spokes when 
the wheel is installed, so that there is but slight bend- 
ing moment of the spindle. The spindle has no sharp 
turned shoulder, as has axles of other construction, 
the fibers of the metal are not cut, and there are no cor- 



Seetlon of the Rear Axle, Showing: the Expanded Centre, the 
Spring Seata and the Brake Spider. 



Digitized by 



Google 



300 



THE MOTOR TRUCK 



June. 1915. 




The Formation of the Wheel Hub, to Which Ik Pitted the In- 
ternal Gear and the Brake Drum. 

ners or fillets where vibration would tend to granulate 
the metal. Normally the ends of the axle carry a fifth 
of the load. The inner wheel bearing is seated against 
the shoulder. 

Fitting the Centre Recesses. 

Following the fitting of the axle spindles the axle 
is placed in a drill press and both sides of the expanded 
centre are faced, and the shoulders are milled to size 
to form sides for the flanges of the propeller shaft and 
■differential housings. Holes are drilled in the bosses 
on the front side, and in the recess, equidistant be- 
tween the bosses, are drilled six additional holes. The 
location of these will be seen by reference to an illus- 
tration. The inner row of holes are tapped to receive 
studs that retain the housing of the pinion shaft, and 
the outer row in the bosses are for six studs that ex- 
tend through the axle and are tapped into the differen- 
tial housing, both series of studs being secured by 
nuts. 

At either end of the I beam is the lateral flange or 
lugs, to which the cover plate or spider of the brake 
drum is bolted. These are drilled for the bolts that 
retain the spiders. The spring seats are forged in- 
tegral with the axle and are very generous in size, for 
the driving and torque stresses are taken through the 
springs, no torque arms or radius rods being used with 
this construction. 

Differential Housing Very Light. 

The differential housing is of malleable iron and is 




cast in two sections. It is divided approximately in 
the centre, the transverse line of division having a 
tongue and groove construction to insure against leak- 
age, and the better to resist strain, and the halves arc- 
retained by a series of cap screws. On the front side 
of the housing is an annular flange that has a 
shouldered engagement with the recess in the expand- 
ed centre of the axle. Internally, the housing is ma- 
chined for the seats for the two double-row annual hall 
bearings that carry the differential gear assembly and 
the master bevel gear. Each end of the housing is ma- 
chined for the seamless steel tubes that enclose the 
driving shafts of the jackshaft. These tubes are se- 
cured to the housing by rivets and extend to the spid- 
ers at either end of the axle. 

A glance at the sectional drawing axle assembly 
will show that the differential assembly is not con- 
ventional. The differential gearset and the bevel gear 
are a standard Brown-Lipe-Chapin construction, but 
to economize weight and space the bevel gear is small 
and it is mounted beside the gearset, instead of on it. 




The Sectional Honalag tor the Differential Gear and Berel Gear 
of the Jackshaft of the Torbensea Axle. 



The Propeller Shaft Housing, Recessed to Carry the Annular 
Ball Bearings. 

as is the prevailing practise. Because of the necessity 
of carrying the gearset at the left side of the bevel 
gear, the housing has the appearance of being off the 
centre of the axle. Reference to the drawing will clear- 
ly indicate its position, and show that the desirability 
of having the jackshaft close to the axle has impelled 
this construction. The bevel gear, although small, 
affords ample reduction. Statement may be made here 
that gear reduction is obtained in the transmission sys- 
tem gearset, the driving pinion and bevel gear, and in 
the spur pinion and the internal ring gear of the 
wheels. The differential gearset gears are nickel steel 
and are carefully cut and finished. 

The spider or cover plate is a ribbed malleable iron 
flange that is fitted over the end of the axle stub and is 
solidly bolted by two large bolts to the transverse 
flange on the axle. As will be seen in an illustration, 
the spider serves as a cover for the internal gears and 
the hub and for the brake drum. It is supported by 
the round trunnion or end of the axle and by the bolts, 
and the ribs insure ample strength. The spiders sup- 
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port the outboard ends of the jackshaft housing, and 
carry the bearings for the outer ends of the driving 
shafts. On the spiders are bosses in which are placed 
the anchor studs for the internal brake shoes and the 
shafts carrying the cams that expand the shoes. The 
anchor studs are at the rear of the spiders and the 
camshafts at the front. The external brake shoes are 
anchored to lugs on the front of the spiders. Between 
the anchor studs and the bearings for the camshafts 
are annular rings, these being machined to coincide 
with flanges cut on the internal ring gears. 

The Jackshaft Driving Shafts. 
The jackshaft driving shafts are forged from 
chrome nickel steel, heat treated, and in the 2000- 
pound capacity axle these are 1 3/16 inches diameter. 
These are comparatively light for high-speed service, 
but as they are not subjected to stresses other than 
those of driving, they have ample strength for all re- 
quirements. These shafts are squared at the inner 
ends to engage with square holes in the differential 
bevel gears, and the engagements are floating, so that 
there is no end thrust on the gears. The outer ends 
of th>t shafts are tapered and ground to size, and on 
these are fitted the case hardened nickel steel pinions 
that drive the internal ring gears, the pinions being 
retained by keys and by pinned nuts. The jackshaft 
shafts are held in place by nickel steel collars shrunken 
on to them, which are shouldered against bushings 
which extend from the retaining collars to the annular 
double row ball bearings on which the shafts are 
mounted. Any end thrust is taken and absorbed by 
two fiber washers and one steel washer on the shafts 
between the retaining collars and the bushings. A 
clamp collar holds the jackshaft tubing to a shouldered 
recess on the bushing, and should occasion require the 
removal of the pinion, bearing, collar and shaft from 
either side of the jackshaft, this may be done by loos- 
ening the clamp and turning a set screw which spots 
the bushing. 

Internal Gear and Wheel Hub. 
The internal gear is incorporated with the wheel 
hub. The hub is a malleable iron casting that is ma- 
chined to carry two annular roller bearings on which 
the wheel revolves on the axle spindle. The hub is 
formed to have a shouldered engagement with the in- 
ternal ring gear, to which it is secured by 12 keys or 
pins that are centred 30 degrees apart and which are 
pressed into place. When the ring gear is pinned to 
the hub it is practically integral. The inner edge or 
flange of the internal ring gear extends over the an- 
nular flange or ring on the spider. In this ring is cut 
a groove or channel, in which is fitted a brass packing 
ring, which is in frictional contact with the flange of 
the internal ring gear, which prevents any lubricant 
from leaking from the chamber and makes the en- 
trance of dust or foreign matter practically impossible. 
When the axle is in service the wheel bearings and the 
internal gear and the driving pinion are constantly 
lubricated. The internal ring gear is cut from a steel 
drop forging and is hardened, and the spur pinion is 



case hardened nickel steel, so that wear is practically 
negligible. The internal ring gear has 51 six pitch 
teeth, and the spur pinion 15 six pitch teeth, this af- 
fording a reduction of approximately Zy 2 to 1. Ob- 
viously, by varying the ratios of the gear and the 
pinion, any desired reduction could be obtained. The 
first reduction in the axle is from ly^ to 1 to 2)A to 1, 
according to the final reduction. 

Brake Drum Encloses Gear. 

The pressed steel brake drum encloses the internal 
ring gear and the internal brake. The drum has a 
shouldered engagement against the inner flange of the 
wheel hub, and it is secured to the spokes of the wheel 
by a series of bolts. The inside edge of the drum fits 
into a channel or groove in the spider, so that the in- 
ternal brake assembly is completely enclosed, and as 
this construction is practically dust tight, there is no 
probability of the brake being affected by the admis- 
sion of foreign matter or abrasives. This protection 
insures the brake being always efficient. The service 
brake shoes is a contracting band 15 inches diameter 
and 2]/ 2 inches width, and the expanding internal 
brake shoes contact two inches width on the 14J/2 
inches diameter drum. 

The Pinion Shaft Housing. 

The driving pinion or propeller shaft and the pinion 
are integral, of nickel steel, and the shaft is carried in 
a malleable iron housing that has a shouldered engage- 
ment in a recess and is bolted by six bolts to the for- 
ward side of the expanded centre of the axle beam. 
The shaft projects through the "eye" in the axle to en- 
gage with the bevel driving gear of the differential 
assembly. The shaft is mounted on two double row 
annular ball bearings of liberal size. The shaft is not 
adjustable after it is once fitted and cannot be dis- 
placed or changed. It is not possible to vary it from 
the original alignment. The outside bearing is re- 
tained by a collar, and between the collar and the cap, 
which is screwed on, there is a felt washer, that will 
prevent the leakage of lubricant. The outer end of the 
pinion shaft, to be fitted to the driving shaft, is fin- 
ished to the standard S. A. E. dimensions. 

But One Axle Adjustment. 

The only adjustment that can be made in the axle, 
aside from the brakes, is the differential assembly, 
which can be varied by adjusting nuts. When once as- 
sembled, however, there is no necessity for adjust- 
ment. The pinion shaft, differential and internal gear 
housings are packed with grease, and aside from re- 
newal of lubricant from time to time no attention need 
be given to the moving parts. Grease cups are fitted 
to the jackshaft housing to lubricate the bushings in 
which the driving shafts turn, between the retaining 
collars and the outboard bearings. 

The dimensions of the 1500 and the 2000-pound 
load capacity axles are the same, save in the construc- 
tion of the hubs, the latter having larger bearings and 
the spur pinions are nickel steel. The 3000 and 4000- 
pound axles are approximately the same, being con- 
structed to one design, but with heavier components. 
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REPUBLIC TWO-TON INTERNAL GEAR DRIVEN TRUCK. 



WITH the purpose of meeting the demands of a 
still greater market, the Republic Motor Truck 
Company, Alma, Mich., is now building a fourth type 
or size truck that is rated as 3000-4000 pounds capac- 
ity, this being the largest machine the concern has pro- 
duced, and which may be regarded as being in the two- 
ton class. The first Republic truck was 3000 pounds 
load rating, and the second 2000 pounds, both of these 
being driven by chains. The third was 1500 pounds, 
and having met with all the requirements of those who 
can use light and fast machines, the company has now 
turned to the business classes who have use for vehi- 
cles of greater capacity. 

The 1500-pound wagons are driven by an internal 
gear system of power transmission and the experience 
with these was so satisfactory that this drive was de- 
termined for the largest machine. The experimental 
work and the tests made with the 1500-pound Republic 




ter cooled, 



Side View of the Republic 304M)-40O0- Pound Capacity Cha»Mln. 

wagons covered a considerable period of time, and the This motor 
results were such that the company became a member 
of the Internal Gear Drive Association, an organiza- 
tion formed for the purpose of educating the public to 
the advantages of this form of power transmission, and 
very logically the company continued the use of what 
has been amply proven to be thoroughly economical 
and practical. Or, to put it another way, the company 
was so convinced of the value of the internal gear 
drive from service experience, that it adopted it for the 
larger machine. 

The 3000-4000 pound chassis is simplified through- 
out and is extremely accessible. The mechanism has 
been carefully protected against wear, all the moving 
parts, aside from the steering and braking linkage, be- 
ing enclosed, and care has been taken to insure 
thorough lubrication. The construction has been made 
very heavy to endure wear and stresses of service, but 
the machine is relatively light because of the few 
number of parts. There are no radius rods, for in- 
stance, the driving and braking thrusts being taken 
by the forward ends of the rear springs, and the sus- 



pension of the frame between the rear springs means 
a low platform, greater ease in handling freight and 
lower centre of gravity, factors of considerable import- 
ance when bulky loads are carried. 

Design Is Relatively Light. 
The chassis is driven by a unit power plant of mo- 
tor, clutch and transmission gearset, and power is 
transmitted to the jackshaft, combined with the rear 
axle, by a large tubular shaft. This minimizes me- 
chanical construction, insures complete accessibility 
and lessens operating care and attention. The weight 
of the chassis is 3750 pounds, which is comparatively 
light. 

The design is conventional throughout, the chassis 
being constructed of parts that have been perfected 
and standardized by manufacturers, which are known 
to be the development of long experience, and are pro- 
duced by high-class facilities and by expert workers. 

in conditions that insure fac- 
tory perfect construction. The 
different components have been 
harmonized to obtain a de- 
pendable and well balanced 
machine, with generous factors 
of safety. 
Motor a Continental Model. 
The motor is a Continental 
model N, which has bore of 
3^ inches and stroke of five 
inches, rated at 22.5 horse- 
power by the S. A. E. formula. 
The claim is made that this en- 
gine will develop 30 horse- 
power at maximum speed, 
four-cylinder, four-cycle, wa- 
vertical type, with the cyl- 
inders cast en bloc with the valves at the right side. 
The cylinder block is cast with the water jacket head 
open, and the chamber is closed by a large channelled 
cover plate retained by cap screws. The water outlet 
manifold is centred in this plate. The block is webbed 
to form pockets beneath the valves to fully enclose the 
valve stems and tappets. 

The crankcase is a barrel type with a central trans- 
verse web for the centre main bearing, and forward 
end being extended to house the timing gears and the 
rear end being formed as a bell to cover the upper half 
of the flywheel and carry the two side supporting 
arms. The base of the crankcase is a pressed steel oil 
pan that may be easily removed to give access to the 
main and connecting rod bearings. The crankshaft 
bearings from front to rear are 2 3/16, 2 7/32 and 2J4 
inches diameter respectively, and in the same order 
the lengths are 2 9/32, 2]/z and three inches. The fly- 
wheel flange is forged integral with the shaft. The 
camshaft forward bearing is 2$/% inches diameter and 



is a 
L head. 
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The Rear Conpitrurtlon of the Kcuublle 34)00-4000- Pound Trnrk. 
Sbonlnit thr I'tllor Internal Gear Drive Axle. 

1 7/16 inches length, and the rear bearing is \ inches 
diameter and 1)4 inches length. The pistons are four 
inches length and are fitted with three rings. 

Details of Engine Construction. 

The crankshaft is carried in babbitt bearings in 
bronze shells. The big end babbitt bearings of the 
connecting rods are 1J/h inches diameter and 2 3/32 
inches length. The bearings are fitted with steel shims 
and practically any adjustment can be made. The 
chrome nickel wristpins are fixed in the piston bosses 
and the small ends of the connecting rods are bushed 
with phosphor bronze. The timing gear assembly is 
housed in a case designed to afford full lubrication. 
The valve ports are of liberal proportions and the 
valves are nickel steel heads welded to carbon steel 
stems. The valve seats, valves and valve stems are 
ground accurately to size. The stem ends are hard- 
ened to minimize wear from the' tappets and the tap- 
pets have the usual screw and nut adjustment. 

The motor is lubricated by a combination force 
feed and splash system, the oil being drawn from the 
reservoir through an outside filter, and after filtration 
is forced to the timing gearset, the overflow draining 
to the base of the engine case, where it is distributed 
by splash to all the internal moving parts and bear- 
ings. The volume of oil in the 
reservoir is shown by a float 
operated gauge. 

The motor is cooled by a 
thermo-syphon circulation of 
water through the cylinder 
jackets and the vertical round 
tube radiator of large capacity, 
radiation being increased by 
an adjustable bracket mounted 
on the forward end of the cyl- 
inder block that is driven by a 
flat belt from a pulley on an 
extension of the camshaft. This 
system i s said to be extremely 

efficient Ul all Operating COndi- T ° P V " W ° f Ke »« b,,c 30OO-40O0-Ho^d( b«^. Without Hood, D.ah, Driver-. Seat or 



carburetor is an automatic float 
type that has a hot air jacket from the ex- 
haust manifold, and the ignition current is supplied 
by a high-tension magneto with fixed spark. The mo- 
tor is equipped with a governor that is controlled by 
the velocity of the fuel gas supplied from the car- 
buretor, and this can be adjusted to any limitation of 
speed desired. 

Clutch, Gearset and Driving System. 
The transmission gearset is a Fuller & Sons Manu- 
facturing Company's construction that is combined 
with a multiple disc clutch. The clutch is large and 
has eight discs that have 14 contacting faces of alter- 
nating steel and Raybestos. It is operated without 
lubrication of the discs and is claimed to be extremely 
efficient and easy of engagement. The gearset is a se- 
lective sliding gear type with three forward speed ra- 
tios and reverse, with shafts and gears of nickel steel, 
heat treated. The gears have J^-inch faces. The 
shafts are mounted on Fafnir annular ball bearings. 
The gear ratios are: Low, 22:1 ; intermediate, 13:1 ; di- 
rect. 8:1, and reverse, 28:1. The purchaser has the 
option of a direct gear ratio of 9:1. 

The power plant is mounted on three points and 
is fully protected against the stresses of chassis dis- 
tortion. The main shaft of the gearset is coupled to 
the driving shaft by a universal joint, the forward end 
of the driving shaft being supported by a bracket car- 
ried on a frame cross member. The shaft is a tube 
2'/2 inches diameter with walls 3/16 inches thick, and 
the coupling to the forward universal is telescopic to 
insure against end thrust. The rear universal couples 
the main shaft to the pinon shaft that is incorporated 
in the Celfor rear axle. 

Internal Driven Rear Axle. 
The rear axle is designed for driving internal gears 
on the wheels, and it is primarily a drop forged steel 
I beam, two inches width, that is increased to 12^ 
inches depth in the centre, where it is skeletonized 
through a web a half inch in thickness. This con- 
struction is practically a truss, having great strength 
to resist a load and yet being light weight. The wheel 
spindles are on the ends of the I beam and inside the 
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spindles are the spring seats and the flanges that sup- 
port the Drake spiders, which also serve as covers for 
tne internal gear housings. The jackshaft is enclosed 
in a case, the central section containing the pinion 
siiaft, master gear and differential gearset, and the 
driving shafts are carried through tubes, the outboard 
ends of which are mounted in the brake spiders. The 
central section of the jackshaft is bolted to the I 
beam by four heavy bolts. 

The axle shafts and the differential are mounted 
on Hyatt roller bearings and the pinion shaft is car- 
ried on double row annular ball bearings, and is fitted 
with a ball thrust bearing. The spur pinions on the 
ends of the driving shafts mesh with the internal gears 
that are mounted within the wheel drums. The spur 
pinions are four pitch and \y 2 inches face, and afford a 
4:1 reduction. The bevel gear reduction is 2:1. The 
construction is such that the jackshaft and the internal 
gears are fully housed and thoroughly lubricated. The 
3y 2 per cent, nickel steel wheel spindles are fitted with 
Bower ball roller bearings. 

Other Features of Construction. 

The pressed steel channel section frame is 202 
inches length, 34 inches width the greater part of the 
length and "necked" to 31 inches width between the 
wheels. It is 5-}4 inches depth at the centre, with webs 
3^6 inches width, and quarter-inch material. This is 
carried on semi-elliptic springs of heat treated alloy 
steel, the forward set being 38j/ inches length and 2% 
inches width, and the rear springs 52 inches length and 
three inches width. The forward springs have eight 
leaves and the rear springs 12. All are shackled at the 
rear and are amply lubricated. The forward axle is a 
Timken I section, two inches width, 2^2 inches depth, 
with web a half-inch thick. The wheel spindles are 
fitted with Timken roller bearings. The wheels are 
artillery type, with 14 two-inch spokes, fitted with 35 
by four-inch solid band, demountable tires forward 
and 35 by five-inch tires rear. The purchaser has the 
option at additional cost of 35 by 3}X-inch dual rear 
tires. 

The steering gear is an irreversible type at the left 
side and the linkage is heavy and is adjustable for 
wear. The control is by the usual foot pedals and 
hand throttle lever, with the gear shifting and the 
emergency brake levers in the centre of the footboard. 
The service brake is double-acting, with thermoid 
lined bands contracting on the rear wheel drums, 16JX 
inches diameter and three-inch face, and the internal 
expanding emergency brake shoes operate in drums 
16 inches diameter and 2J4 inches face. The gasoline 
tank under the driver's seat has 16 gallons capacity. 
The chassis equipment includes a driver's seat and 
cushion, front fenders, running boards, oil dash and 
tail lamps, tool box, tool kit and horn. The price is 
$1575. 



SPECIAL TRUCK TAXES UNJUST. 



The proposals made in many states to enact spe- 
cial taxes for motor trucks to make up for damage 
which especially heavy vehicles are supposed to cause 
to the highways is discussed in a suggestive way by 
R. \V. Hutchinson, Jr., a well known truck engineer 
and traffic expert. 

Much of the proposed legislation ignores the most 
important fact regarding truck traffic, that one truck 
may replace six or seven horse drawn vehicles. The 
comparison of the highway wear caused by a motor 
truck and one horse drawn vehicle is unjust. Damage 
caused by one truck should be compared with that 
done by several horse drawn vehicles, in his opinion. 

For the same reasons the truck multiplies the use- 
fulness of the streets, as one truck or tractor with 
trailers that occupies 35 or 40 feet of highway space 
may do the work of 10 to 15 teams with a maximum 
overall length many times greater. Every one of the 
few 26,000 to 36,000-pound vehicles in use in New 
York has made available for the use of other vehicles 
eight to 10 times as much street space as the machine 
itself occupies. 



DISPOSAL OF MILITARY TRUCKS. 



Ernst Berge, head of the Daimler-Motoren- 
Gesellschaft. builder of Mercedes cars and trucks, is 
authority for the statement that the German govern- 
ment has already perfected plans by which, after the 
war, the great number of used military trucks will not 
be sold so as to demoralize the motor vehicle market. 

The trucks will be divided into three classes, those 
in good condition, those in need of repair and those 
that are worn out. The first will be kept by the army, 
the second will be turned over to a company made up 
of motor manufacturers which will repair them and 
sell them gradually at no profit to themselves, and the 
third will be scrapped. 



The Morton Truck and Tractor Company of Har- 
risburg, Penn., has taken over a factory at York, 
Penn., in which it is to produce tractors, trucks and 
armored cars to the value of $1,200,000. The Wichita 
Falls Motor Company of Witchita Falls, Tex., is said 
to have shipped recently a number of trucks on an or- 
der for 300 recently received from Europe. 



The Motor Truck Association of Philadelphia at a 
recent meeting took up the subject of good roads and 
decided to throw its political influence to legislators 
who are favorable to road improvement. 



The Arhelger Truck Company of Milwaukee has 
placed on the market steel trailer trucks of from 1000 
to 1500 pounds. 



The Chicago section of the Electric Vehicle Asso- 
ciation recently devoted a session to the discussion of 
industrial trucks. The Buda and Mercury industrial 
trucks were explained and discussed. 
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ELECTRIC VEHICLE PRACTISE. 

Differing Types of Ampere-Hour Meters, the Characteristics of These Instruments with 
Reference to Records, the Methods of Operation and Regulation 
and the Varying Values of the Readings. 

By William W. Scott. 



STATEMENT has been made that the lead-acid bat- 
tery will lose capacity from two causes — the in- 
ternal discharge following charging, and when dis- 
charged rapidly — so that measured indications are not 
always certain. The current used to charge a battery 




Auto Type Sangamo Ampere-Hoar Meter with Circular Dial 
and Hand for Special Indication. 

will be definitely known, but there is considerable va- 
riation as to the percentage that can be obtained be- 
cause there are differing variables that have from time 
to time been referred to. 

This loss has the effect of putting the ampere-hour 
meter "out of step" with the battery, so that the indi- 
cation given is not true — that is, the instrument would 
show the battery to have more ampere hours of cur- 
rent than were really available for useful work. This 
has been the cause of criticism of the quality of the 
instruments, especially where lead batteries have been 
used, and was noticeable because of the accuracy of 
the meters. The reason, however, was that the user 
■of the electric vehicle desired to learn how much bat- 
tery capacity was at any time available rather than 
how much current he had used to a given time. 

To meet this requirement the Sangamo ampere-hour 
meter has been developed so that it is compensated for 
the loss of useful current or capacity because of rapid 
discharge, and this type of instrument will at all times 
indicate fhe charge remaining in the battery and which 
may be fli'awn upon for work. This compensator con- 
sists of an electro-magnet that is shunted magnetically 



across the poles of the motor field magnet, its wind- 
ings being in series with the discharge circuit. The 
current through the exciting winding increases the 
magnetic flux through the motor element, thus in- 
creasing the speed of the meter with the increased use 
of the current according to a definite and predeter- 
mined characteristic. Because of this construction, 
under very high discharge rates, the meter will regis- 
ter not only the ampere hours used, but also those lost 
from excessive current or discharge rates. This com- 
pensator can be used with any ampere-hour meter. 

With reference to characteristics of the compensa- 
tor stated, these apply directly to the lead-acid bat- 
tery, but as applied to the Edison batteries the condi- 
tion differs, for while Edison cells do not evidence di- 
minution of ampere-hour capacity with rapid dis- 
charge there is a distinct fall of voltage, so that from 
the viewpoint of the user the result is the same as 
though the amperage were reduced. The reader should 
understand that there cannot be an indication by the 
instrument of the variance in voltage, so that with 
Edison cells the readings are usually of the true am- 
pere-hours capacity available. 

The usual switchboard equipment in the charging 




Service Type Sangan 



Ampere-Hour Meter with Totalling 
Dlala. 
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Switchboard Type Snnitamo Ampere-Hour Meter with Circular 
Dial Kncloned In Glnaa. 

station or garage consists of the voltmeter and am- 
meter, generally separate instruments, although in 
some instances the duplex type may be used. With 
these the condition of the battery with reference to 
voltage and amperage can be ascertained at the begin- 
ning of and during the continuance of a charge, and in 
connection with the use of these tests of specific grav- 
ity can be made whenever desired. These, however, 
do not indicate the quantity of current necessary for 
charging, and if this information is desirable, when ac- 
curate information as to current cost is required to de- 
termine operating expense, this is obtainable by the 
installation of watt meters. Current is sold on the 
basis of watts, the price usually being with kilowatt- 
hours as the unit, and with the quantity supplied to 
each vehicle, which may be desired by some owners, 
measured by a watt meter, current expense for each 



machine can be accurately obtained. In any event the 
current, if supplied by a public service company, is 
measured by a watt meter. The cost of installing watt 
meters for each vehicle in service may be regarded as 
unnecessary expense, for these instruments are not es- 
sential to vehicle operation, they merely supplying de- 
tail relative to each machine. 

The use of the ampere-hour meter is for an entirely 
different purpose because these are installed in the ve- 
hicles and indicate the number of ampere-hours of cur- 
rent charged and discharged. The ampere-hour meter, 
as stated, will register the true number of ampere- 
hours current that is charged and will record all of the 
current that is passed through it for the operation of 
the motor in driving, less the internal discharge or loss 
for other reasons. These indications are thoroughly 
dependable, and with the compensator the reduction 
of capacity from rapid discharge is obtainable. 





Sansamo Service Type Ampere-Hoar Meter with Extension Dli 
for Dashboard Mounting;. 



nauKamo Ampere-Hour Meter In Aluminum l ane, with Bottom 
Connected Cable*. 

The owner or operator of the electric wagon or 
truck expects a given work from the machine, and 
when time is required for charging or boosting, and 
current expense is to be minimized, good judgment im- 
pels the utilization of the vehicles to the greatest mile- 
age that is practical. Battery voltage can be reduced 
to mileage by computation, and this may be corrected 
with reference to other influencing factors, but these 
cannot be learned at a glance and the possibilities of a 
battery so far as useful work is concerned can only be 
accurately determined by knowledge of the ampere- 
hours of current not discharged and available for use. 

With the compensated instrument the driver or the 
person directing service can read the indication and 
with knowledge of the average mileage current con- 
sumption (a factor that can be obtained by taking 
readings of the ampere-hour meter and the.-)dometer 
and dividing the number of ampere-hours, used for 
routes or trips by the miles driven) he can aTways de- 
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Circuit Diagram of Dlntant Dial Connrctrd with a Differential 
Shunt Ampere-Hoar Meter. 

termine what may be practically done, and whether 
boosting or substitution of another vehicle is neces- 
sary before dispatching a machine from the base of 
operation. With this information, as well, the driver 
can determine at any time whether or not the battery 
charge is being normally or abnormally consumed, if 
there is need of boosting or charging to do the work 
required, if there is need of attention to restore vehicle 
efficiency, and to obtain other data that will be decid- 
edly valuable in operating the machine. Another very 
necessary factor is the variance in current needed for 
work because of difference in road conditions, as be- 
tween, for instance, dry and wet surfaces, in rain, sleet, 
snow or in muddy highways. The current require- 
ments with reference to changes in highways affecting 
traction are considerable, and when batteries are close- 
ly operated to capacity more precise and satisfactory 
results can be obtained with this data, the importance 
of which is not generally realized or understood. 

While there is no reason why electric vehicles 
should be operated at high discharge rates, save in the 
event of emergency, statement should be made that 
the differential shunt or variable resistor ampere-hour 
meters are not adapted for service where there is need 
of charging at comparatively low rates and discharg- 
ing at high rates, or vice versa. When the service is 
such that an instrument of this character is required a 
type has been perfected that has a special recording 
train controlled by an electro-magnet that is excited 
through a circuit, controlled by contacts on the switch 
used to throw the bat- 
tery from charge to 



discharge. This mag- 
net operates a switch 
that shifts the gears be- 
tween the meter shaft 
and the recording train 
from one ratio of trans- 
mission to another. In 
this the ratios may be 
varied to meet different 
conditions of use. That 
the same dial may be 
used for both charge 
and discharge, the 
shunt is automatically 



changed simultaneously with the gears, the value be- 
ing chosen to allow for overcharge, as with the dif- 
ferential and variable resistor ampere-hour meters. 

The dials, from which the readings of the instru- 
ments are taken, are of types to meet the needs of the 
particular services for which they are used. The cir- 
cular dial is the most general and it is adapted to use 
where the instantaneous condition of the battery is all 
important. These are made to indicate any desired 
number of ampere hours for each revolution of the 
pointer or hand, from 100 to 600 to the revolution. 
Much importance is attached to having the dial so cal- 
ibrated that the maximum possible discharge of the 
battery is considerably less than the number of am- 
pere-hours indicated by one revolution of the dial 
pointer. 

When a record of the total quantity of current 
either used for or supplied from the battery is desir- 
able, for checking operating expense, for instance, to- 
talizing dials may be supplied. These have a separate 
and distinct function from that of the standard circu- 
lar dial, and as they are driven through a ratchet they 
will record only when the current is in one direction, 
either charge or discharge, but not both. The desig- 
nation of duplex dials as applied to ampere-hour me- 
ters is different than with the voltmeter or ammeter, 
as these are intended to keep record of both charge 
and discharge. 

With the duplex type there are two rows of record- 
ing dials, the upper recording the total discharge and 
the lower the total charge. The reading of total charge 
divided by the total discharge will give the average 
ampere-hour efficiency of the battery. These, how- 
ever, are not used for electric vehicle service, save in a 
station. The charge of the battery is not directly in- 
dicated, but can be determined by subtracting the read- 
ings of the discharge dials from those of the charge 
dials. For electric vehicle service, by gearing the 
train with a ratio suitable to the charging voltage, 
these dials may be so arranged that the charge dials 
record the energy input in kilowatt-hours. With such 
a meter the cost of energy input in kilowatt-hours is 
computed from the charge dials, while the ampere- 




Smitamo Dlalnnt Dial, Fluxta Type, Re- 
cording Charier and Discharge Only. 



Sangamo mutant Dial. Projecting Type, Recording; 
the Total Dlarhargr of the Battery. 
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Bottom of Snnitnmo Kenlntor Element, Showing: the Adjust- 
ing Device to Afford Overcharge to 25 Per Cent. 

hour output is read directly from the discharge dials. 

Location of instruments where reading of the 
dials would be inconvenient, if not impractical, brought 
about connection with dials apart from them, and 
these are known as the distant dial types. In these the 
recording mechanism has been replaced by a contact- 
making device that closes an electric circuit each time 
that a given number of ampere-hours have passed 
through the meter, and these current impulses are re- 
corded on a distant dial. 

An accompanying diagram illustrates the current 
action in such an instrument. In this the star wheel S 
is rotated by the meter shaft and engages the slide 
bar L, closing the contact with either CI or C2 against 
the pressure of a spring. Closing a circuit through CI 
or C2 energizes the magnets Ml or M2, respectively, 
which are included in the distant recording device. 
These magnets operate a ratchet that turns the dial 
hand to right or left, depending on which magnet is in 
action. The operation of the ratchet by either magnet 
closes the contacts K and this energizes the trip mag- 
net M3. in the meter proper, that trips the bar L. 

Should for any reason the wires to the distant de- 
vice be broken so that the trip magnet will not oper- 
ate, the star wheel will continue to turn because of 
the influence of the meter torque, compressing the 
spring on the slide bar until it slips past and allows the 
bar to return to the neutral position. This distant dial 
mechanism is used with either plain circular dials or 
totalizing dials, and the resetting device is applicable 
to these as well as to other dials. 

For the service of those who desire to operate bat- 
teries in extreme economy, as with vehicle operation, 
an ammeter is incorporated in the same case with the 

distant dial 
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rent or rate of flow into or out of the battery. 

All Sangamo ampere-hour meters are enclosed in 
dust proof cases. The switchboard type is round and 
adapted for attaching to a switchboard, and those in- 
tended for vehicle service are designated the back-con- 
nected or auto type, the front-connected or service 
type, and the extension front type, the last mentioned 
being intended for mounting in a dash or where it will 
be accessible for view and so located that it may not 
be damaged by ordinary use. The distant dial instru- 
ments are supplied with four types of cases, these be- 
ing the flush, projecting, semi-flush and projecting 
combination, the last two being combined with am- 
meters. The combination meters are often used for 
pleasure cars. 

The customary use of the ampere-hour meter with 
electric vehicles in charging is in combination with 
the switchboard instruments, because the meter does 




Sangamo Circuit Breaker, Designed for I'se with Sangamo 
Ampere-Hour Meters. 

not record voltage or amperage, but it may be utilized 
in charging to excellent advantage, for it will register 
very accurately. The standard service instrument has 
a point on the dial indicated as zero, and the pointer 
or hand moves from this clockwise, when discharging, 
and in reverse of this direction when charging. 

Some types of meters are made in which this hand 
movement is counter-clockwise when discharging and 
in reverse of this movement when charging. The dial 
that registers discharge by a clockwise movement al- 
ways indicates the exact condition of the battery with 
reference to the number of available ampere-hours of 
current, and the zero contact device for stopping the 
charging can be used. With this type of dial and 
movement the hand registers progressively as the cur- 
rent is used, and the operator of the vehicle, knowing 
the capacity of the battery (if fully charged), or the 
value of the charge given, determines the power avail- 
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able for any useful work from the battery. 

When the movement on the dial is counter-clock- 
wise in charging and clockwise in discharging, there is 
a direct reading of the condition of the battery charge 
by ampere-hours at all times (for the dial reading is 
made clockwise), but the meter cannot be fitted with 
the zero contact. 

The zero point is at the top of the circumference 
of the dial, and the movement of the hand is read with 
reference to this, for the hand can only be at zero when 
the battery is fully charged. As the battery is dis- 
charged the hand will move from this point and the 
reading of the clockwise dial scale will indicate the to- 
tal number of ampere-hours taken from the battery 
since it was charged. If, for instance, the battery was 
charged with 225 ampere-hours and the meter will 
show a discharge of 135, there must be approximately 
90 ampere-hours current available. If the meter is not 
compensated it will not show the loss of the battery 
capacity, with reference to the charge, from internal 
discharge and other causes, but will indicate the exact 
number of ampere-hours used for useful work. If the 
instrument is compensated the reading will account 
for the loss. 

Some instruments are fitted with movable hands 
attached to the glass covering the dials, which can be 
placed in any position by turning a milled nut above 
the glass. Such hands can be set to indicate what may- 
be regarded as a safe discharge limit, or the value of 
the charge being used at the time may be indicated. 
The hand can be adjusted as the operating efficiency 
of the battery changes, for charging is obviously de- 
pendent upon variable conditions that influence the 
battery. 

The simple shunt ampere-hour meter will indicate 
true charge or discharge. It will not indicate capacity 
loss in discharging, and when charging the hand must 
be set at whatever point is desired, as there must be 
allowance for a greater input than output of energy, 
the percentage of the overcharge being judged by the 
person doing the charging. The use of these instru- 
ments requires observation and knowledge of the bat- 
tery, as well as consideration of factors immediately 
influencing it, such as temperature, condition of pre- 
vious charge and rate of discharge. 

With the differential shunt type meter the percent- 
age of charging is varied by the use of the slider, and 
the variance may be from 10 to 30 per cent. For nor- 
mal operating conditions the meter is set from 10 to 
15 per cent, slow for lead-acid cells, and from 15 to 25 
per cent, slow for Edison cells. Setting slow may best 
be illustrated as follows: If the battery has. for in- 
stance, a capacity of 40 ampere-hours discharge at a 
five-hour rate, the total capacity would be 200 ampere- 
hours, and if it were charged at the rate of 40 amperes 
an hour for six hours, this would be 20 per cent. slow. 
That is, 20 per cent, more charge would be given than 
had been discharged. The differential shunt meter 
can be set to a given percentage for charging and re- 
set whenever peroidic overcharge is required. 



The resetting device with meters not equipped with 
other means of adjustment, is a stud that projects 
from the case of the instrument, which carries a clutch 
that can be operated by inserting a square shanked key 
and pressing down until it grips a gear connecting 
with the pointer shaft, by which the pointer can be 
turned to any desired position. With this device the 
simple shunt meter can be used as a direct indicator 
of the state of charge of a battery, and it may also be 
used for putting the meter into step with the battery, 
no matter what the cause of the non-coincidence may 
be. Resetting will adjust it to the condition existing 
at any given time. Obvious, it may be used to give the 
periodic overcharge that is necessary. 

The variable resistor element previously described 
can be used only with meters that are not of the dif- 
ferential shunt or the duplex types, but can be fitted 
to all Sangamo meters of other design intended for 
auto, service or switchboard use. This is recommend- 
ed where there is need of giving an automatic over- 
charge. The design of the resistor element is such 
that any desired percentage of overcharge can be given 
by setting an adjusting screw in the bottom of the ele- 
ment to show the required percentage on the scale. All 
meters with the resistor element are regularly de- 
signed to read true ampere-hours discharge for any 
setting of the resistor element, and, therefore, run slow 
on charge by a percentage dependent upon the setting 
of the adjustment. The statement is made that the 
meter with the resistor element is suited for use with 
any storage battery save when there is desire to record 
only charge or discharge, in which case the standard 
simple shunt meter, without resistor, is recommended. 

In the event of a partial or freshening charge be- 
ing necessary, the meter is set for the value of the cur- 
rent desired and the charging is continued until the 
dial hand has reached the zero mark. 

The zero contact device is especially desirable 
where batteries are charged unattended, or where 
comparatively little attention is given. With this de- 
vice the meter is set for the required charge and when 
the dial hand has reached the zero mark it will make 
contact and the circuit breaker will terminate the 
charge. The circuit breaker is operated by the meter 
itself and it is thoroughly automatic. It is not gov- 
erned by voltage or amperage, for only when the re- 
quired number of ampere-hours current have been in- 
dicated will it operate. The Sangamo shunt trip cir- 
cuit breaker is designed for use with these instruments 
and is a special construction that is designed to have 
long endurance. Claim is made that it will operate 
satisfactorily in any position, and that the contacts 
will carry current continuously up to 150 amperes. 

(To Be Continued.) 



Herbert H. Rice has succeeded William B. Cooley 
as president of the Waverly company of Indianapolis. 
Wilbur C. Johnson has been promoted to the vice 
presidency. 
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ENGINE RUNS ON END. 



High Efficiency of Oiling System of a 
Stock Wisconsin Motor. 



A remarkable use is made of a gasoline motor built 
for vehicle propulsion by the Wisconsin Motor Manu- 
facturing Company, that is now driving a water pump 
10 hours daily, and in this service the machine is oper- 
ated with the cylinders horizontal instead of vertical. 
That an engine could be successfully utilized in such 
a condition is surprising, but the accompanying illus- 
trations will demonstrate the installation and the re- 
sults obtained. 

This machine is a stock model A-U Wisconsin mo- 
tor, with cylinder bore of 4)4 inches and stroke of 5 l / 2 
inches, which has an S. A. E. rating of 36.1 horse- 
power, but which will deliver a much greater power 
when operated to maximum capacity. It is used to 
drive a direct connected centrifugal water pump that 
delivers 750 gallons of water a minute. The illustra- 




Modcl U-4— Wisconsin Motor Mounted on End to Drive a Cen- 
trifugal Water Pump, and the Water Outlet Delivering 750 
Gallons a Minute. 

tions show the engine as it is set up in the power house 
and the flow of water that is delivered from the pump 
outlet. 

Were the motor set in the position in which it was 
designed to be operated it would be lubricated by oil 
drawn from a reservoir in its base, but as the pump 
connection could not be made with this installation, it 
was set on its rear end on a specially constructed 
standard which surrounds the pump shaft, and which 
is firmly bolted to a bed. A special oil tank was con- 
structed and placed under the engine and the lubri- 
cating pump connected with a line to the base of the 
reservoir. From this the oil is pumped and the main 
bearings are flooded, the excess being forced through 
the hollow crankshaft to the connecting rod bearings. 
The oil is forced from the connecting rod bearings and 
is distributed by centrifugal force to all of the moving 
and reciprocating parts, and the drainage is carried 
through a screen and then back to the reservoir. 

The engine appears to operate as efficiently on end 
as it would when on a base, and so far as can be deter- 



mined from the period it has been in use it is as pro- 
ductive of power as though normally operated. When 
the motor is started it is cranked in the usual manner 
with the starting handle by a man standing on the 
platform seen at the right side of the engine. As will 
be noted, the only change made is in the installation of 
the carburetor, which must of necessity coincide with 
the position of the motor. The motor is cooled by wa- 
ter from the tank above it at the left side, and the ex- 
haust is direct into a pipe extended through the side 
of the structure. 



CARY'S TROUBLES IN EUROPE. 



C. P. Cary of the Federal Motor Truck Company 
was sent to Europe some months ago with a sample 
Federal truck in an effort to get business for the com- 
pany. The truck caused him all kinds of trouble. 

At the time he was trying to get it shipped from 
France to England, one after another of the channel 
boats were taken over for the government service. He 
booked passage for the truck several times only to see 
the boat on which it was to sail confiscated. 

Finally he secured passage for it on a government 
boat and when he arrived in France, that the truck 
was on the boat, was taken as evidence that it was 
government property. About six days' explaining 
were necessary before it was turned over to him and 
he was allowed to put it on the road and set off for 
Paris. 

He was stopped, inspected and searched every mile 
or two on the way, but finally got the truck to Paris 
in good condition. Mr. Cary will remain in Europe 
for the company for some time. 



GREEK GOVERNMENT OWES $13,000. 



The Knox Motors Company of Springfield. Mass.. 
has been trying unsuccessfully to collect $13,000 due 
it as a balance on the sale of five of its three-wheel 
tractors which were delivered last fall to the Greek 
government. The tractors were ordered by the Greek 
charge d'affairs in Washington, D. C, who paid $1000 
down on them. He was shortly afterwards recalled 
and the shipment of the tractors ordered by another 
representative of the Greek government. The balance 
due on them has not been paid. 



WANT REDUCED FERRY RATES. 



Motor trucking interests of New Jersey, represented 
in the New Jersey Motor Truck Club, met recently in 
Newark and inaugurated a movement to secure cheap- 
er ferry rates on the Hudson river ferries. They took 
up the subject of good roads with a declaration that 
they could get only 5000 miles from a set of tires while 
in Connecticut, and some other states a mileage of 
9000 was not uncommon. The loss in mileage was at- 
tributed to the poor New Jersey roads. 
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S. A. E. SUMMER MEETING. 



Standardization of Material and Construc- 
tional Detail Discussed. 



The mid-summer meeting of the Society of Auto- 
mobile Engineers, which took place on the steamer 
Moronic, with two trips on the steamer Waubic, on 
Lake Huron, June 14-17, inclusive, was extremely well 
attended and thoroughly enjoyed, while the sessions 
were decidedly profitable. Included in the business 
transacted at the meetings, which took place in the 
saloon of the big steamer, was an address by Presi- 
dent W. H. VanDervoort, the reports of the treasurer 
and the membership committee and the election of a 
nominating committee. The society has added 105 to 
its membership since the mid-winter session, and the 
nominations for the annual meeting will be made by 
a committee consisting of H. G. McComb of the Gen- 
eral Vehicle Company, K. VV. Kimmerschied of the 
General Motors Company, Howard Marmon of the 
Nordyke & Marmon Company, B. B. Bachman of the 
Autocar Company, Henry Souther of the Ferro Foun- 
dry and Machine Company, David Fergusson of the 
Pierce-Arrow Motor Car Company and J. G. Perrin of 
the Continental Motor Manufacturing Company. 

The plans for the year comprehend a one-day meet- 
ing and a banquet during the New York automobile 
show, which will be preceded by a meeting of the 
standards committee the day before the association 
shall meet. This will minimize the time and will im- 
pel a larger attendance. 

The activities included two professional sessions 
the afternoon and evening of the first day, one session 
and a meeting of the standards committee the morn- 
ing and afternoon of the second day, a session the eve- 
ning of the third day, and reports of the standards 
committee the morning of the fourth day. 

More time was devoted to subjects relating direct- 
ly to trucks than at previous meetings, and these were 
of special interest, while the standards considered were 
to a considerable extent as applicable to trucks as to 
pleasure cars. 

The papers included the following subjects : "Au- 
tomobile Clutches," W. F. Herst; "A Formula for the 
Comparison of Automobile Performance," C. T. My- 
ers; "A Scientific Method of Testing Electric Vehi- 
cles," T. H. Schoepf; "Farm Tractors and Their Mo- 
tors," Philip S. Rose; "Road Tractors," Frank H. 
Trego ; "Increasing Truck Efficiency with Trailers," 
A. R. Miller; "Automobile Lubrication," C. W. Strat- 
ford ; "Size and Inflation of Pneumatic Tires," P. VV. 
Litchfield; "Spiral Bevel Gears for Automobile 
Drives," A. L. Stewart ; "Pressed Steel Wheels for 
Pleasure Cars," Orrel A. Parker; "Spring Design." C. 
II. Gleason ; "Aeroplane Engines," Neil MacCoulI ; "A 
Type of Truck for Military Use," Jerry VV. Decou ; 
"Aluminum Pistons," Eugene Gruenewald ; "Motor 
'•ire Apparatus," Joseph A. Anglada. 



Besides the meeting of the standards committee, 
the following division reports were made : Carburetor 
Fittings, by J. A. Aull; Electrical Equipment, A. L. 
Riker; Electric Vehicle, A. J. Slade; Iron and Steel. 
K. W. Zimmerschied ; Miscellaneous, J. G. Utz; 
Springs, C. VV. McKinley, and statements of progress 
were made for the Ball and Roller Bearings, Chains, 
International Standards, Research and Truck Stand- 
arils divisions by the chairmen. 



ELECTRIC VEHICLE SERVICE. 



During the annual meeting of the National Electric 
Light Association at San Francisco, June 8-11, a con- 
siderable part of one session was given over to the 
presentation of a lengthy paper prepared jointly by 
John F. Gilchrist and A. Jackson Marshall, respec- 
tively president and secretary of the Electric Vehicle 
Association of America, the paper being read by Mr. 
Marshall, which was devoted to a consideration of the 
value of electric vehicle use promotion by central sta- 
tions. In this differing comparisons were made with 
other methods of selling electric current, and the re- 
sults from the use of electric vehicles by the central 
stations were emphasized as being definite and certain. 

The possibilities from concerted endeavor by the 
public service corporations were summarized, and the 
necessities of co-operation of the light and power 
companies with the vehicle builders were pointed out. 
The actual utility of the electric automobile as com- 
pared with other types for city haulage and use was 
dwelt upon to considerable length. 

A paper by William P. Kennedy, a well known con- 
sulting engineer of New York City, upon accounting 
methods for electric vehicle operation, was read by Mr. 
Marshall, and discussed by Day Baker of Boston, New 
England manager for the General V ehicle Company. 



GOODYEAR OFFER CONTINUED. 



The Goodyear Tire and Rubber Company will, 
through the months of July, August and September, 
continue the offer to refund to any purchaser the price 
of Goodyear S-V tires if they fail to prove superior to 
competing tires on a basis of cost a mile. The offer 
was originally made to continue through April, May 
and June, and in substance is that where two opposite 
wheels are equipped at the same time with one Good- 
year S-V and another make shoe of like rated size, 
bought in open market, should the cost of the S-V tire 
prove more than the other the full purchase price will 
be refunded. 



The Indiana section of the S. A. E. has adopted a 
new constitution that will allow an expansion of mem- 
bership by affiliation, and a campaign is to be begun to 
increase the numerical strength of the organization. 
Any one directly connected with the automobile in- 
dustry is eligible. 
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TIFFIN STREET FLUSHER. 



Motor Driven Pressure Tank Apparatus of 
Exceptional Efficiency. 



A municipal service apparatus that has exceptional 
efficiency, an<l which may he used for a wide range of 
work, is the equipment produced hy the Tiffin Wagon 
Works, Tiffin, ()., and which is affording an unusual 
degree of satisfaction and economy in a number of 
municipalities. The uses that may be made of the ma- 
chine are numerous and include street watering by 
gravity head of pressure, and flushing paving, these 
works being those for which it was designed. 

The apparatus consists of a 3^-ton Tiffin truck 
chassis on which is installed a steel tank with a capac- 
ity of 900 gallons, and to insure uniform distribution of 




Tiffin Power Preimure Street Flunking; Equipment on a Special 3V4-Ton ( hnxxln. Built 

Purpoaely for Municipal Service. 

water at any vehicle speed there is a separate pumping 
plant, which is used whenever occasion requires. This 
design insures a good working pressure in the tank if 
the machine is driven very slowly without operating 
the main power plant to greater speed than is neces- 
sary to move the chassis and its load, and necessarily 
reduces the consumption of fuel, for the pump need 
only be used when actual watering or flushing When 
the sprinkling is done by gravity the pump is not in 
use. 

At the rear of the chassis is installed the water 
pump motor. This is a four-cylinder water cooled 
type with separate cooling and ignition systems, and 
the fuel is taken from the main tank. The pump is a 
centrifugal type that will afford a maximum pressure 
of 60 pounds in the pipe line. Hot ween the water 
pump and the motor that drives it is a flexible coup- 



ling, and two flushing nozzles are mounted on ball and 
socket joints at the front of the chassis, so that the 
nozzles can be set for any desired angle, and both can 
be operated in one direction. The streams of water are 
constantly in view of the driver and he can observe 
the exact results and make adjustments to serve any 
requirement. 

With the maximum pressure the range of the noz- 
zles is much more than the width of the average street, 
so that with one passage of the machine through a 
boulevard the work can be done at a saving of practi- 
cally half the time, and a paved street can be flushed 
with sufficient power to thoroughly clean it, which 
would not be possible with any other fprm of appa- 
ratus. Normally the tank is filled from hydrants, but 
it may be replenished from a river or lake or cistern 
by operating the pump. Thus water can be obtained 
from the most economical supply. In going to and 
from sources of supply time can 
be economized. If desired, grav- 
ity discharge is practical, but 
this will not afford the uniform 
distribution that is obtained 
with the use of the pump. 

The chassis is built pur- 
posely for the work and it 
has a Continental four-cyl- 
inder, L head, water cooled 
motor, with bore of 4Vs inches 
and stroke of 5j4 inches, the cyl- 
inders being cast en bloc. The 
lubrication is a combination 
force feed and splash. The igni- 
tion is from a Bosch high-ten- 
sion magneto. The clutch is a 
leather faced cone and the gear- 
set is selective sliding gear with 
three forward speed ratios and 
reverse assembled with the 
jackshaft and supported by a 
frame cross member and heavy 
steel hangers. The frame is con- 
structed of pressed steel channel section on semi-ellip- 
tic forward springs and a semi-elliptic platform, with 
a jack spring as auxiliary. The front axle is an I sec- 
tion and the rear axle a rectangular steel forging. The 
wheelbase is 140 inches and the tread 56 inches. The 
wheels are fitted with 36 by four-inch tires for- 
ward and 36 by 3>^ dual tires at the rear. 
The steering gear is an irreversible screw and nut con- 
struction, with the steering wheel at the left side. The 
brakes are 10-inch internal expanding and 12-inch con- 
tracting in and on drums on the rear wheels. 

The company builds several sizes of motor 
trucks, which are designed especially for public serv- 
ice work. The company has for years specialized in 
municipal equipment and its machines are developed 
to meet all the exacting requirements. It is prepared 
to construct special apparatus of every description. 
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ELECTRIC VEHICLE COMPANIES MERGE. 



REPAIR PARTS ACCOUNTS. 



The Baker Motor Vehicle Company, builder of 
electric pleasure cars and trucks, has been consolidated 
with the Rauch & Lang Carriage Company, builder of 
pleasure cars, the merged companies assuming the 
name of Baker R & L Company. The plants of the 
company are at Cleveland, O., and they are now being 
operated jointly, and plans are making for consolida- 
tion of the branches and selling agencies wherever 
practicable. The new company has capital of $2,500,- 
000, of which $750,000 is seven per cent, cumulative 
preferred and the remainder common stock. Charles 
L. F. Wieber, Charles E. J. Lang and F. \V. Treadway 
of the Rauch & Lang Company were elected president, 
second vice president and general counsel of the new 
corporation, and Fred R. White, Robert C. Norton 
and George H. Kelley of the Baker company were 
elected first vice president, treasurer and secretary re- 
spectively. 



GRAMM-BERNSTEIN EXPANSION. 



The Gramm-Bernstein Company, Lima, O., which 
is owned and operated by B. A. Gramm and M. Bern- 
stein, which until last year was producing 25 trucks 
from two to six tons capacity monthly, has quadrupled 
that production, building additions to its factory and 
increasing its departments. Because of the develop- 
ment of domestic business the company was unable to 
accept foreign orders offered, but with the completion 
of two new structures and an administration building, 
the company expects to have a capacity of 150 trucks 
monthly by Sept. 1, and it has accepted contracts for 
sales in France and England that will aggregate $3,- 
000,000. The company builds all of the chassis save 
the springs, axles and accessories. 



A branch of the Federal Motor Truck Company 
has been established as the Federal Truck Company of 
Newark at 985-7 Broad street, Newark, N. J., to afford 
service to Federal truck owners in Essex, Union, Mor- 
ris, Passaic and the parts of Bergen and Hudson 
counties west of the Hackensack river. It is in charge 
of George A. Ludlam, J. H. Conover and J. H. Bow- 
man. ' • ' 



Two of the buildings of the General Fire Extinguish- 
er Company in West Exchange street. Providence, R. 
I., have been purchased by the J. C. Tucker Company, 
agent for C hase and Vim trucks, and the main offices 
of the concern will be removed there from Narragan- 
sett Pier and a large service station will be established. 



Because of increased business the service station 
of the Federal Motor Truck Company in New York 
City, at 146 West 52nd street, has been enlarged to 
three times its former capacity. 



N. A. C. C. to Standardize Policy of the 
Industry with Dealers. 



Service is the one subject that is now deeply 
concerning the motor truck industry, and this 
interest has developed as a result of the convention of 
truck manufacturers held at Detroit, Mich., early in 
May. At that time careful consideration was given 
by the delegates, and there was as thorough discussion 
as the time available would permit, but while there 
was unanimity of opinion that there ought to be a 
standard service policy for the industry, no one was 
prepared to state what might best serve, and for this 
reason the determination was deferred until a conven- 
tion to be called not later than October. 

That there might be something tangible and defin- 
ite for the convention to consider, a committee was 
appointed to represent manufacturers unaffiliated wiiii 
the National Automobile Chamber of Commerce, to 
serve with the commercial vehicle committee of the 
association and formulate a report that could be pre- 
sented to the convention with recommendations. So 
many factors enter into standard. /.at ion of service that 
the committee did not feel justified in carrying out its 
work without full expression of those who have super- 
vision and direction of service, and to obtain this the 
National Automobile Chamber of Commerce has or- 
ganized a convention of service managers, which will 
take place at Detroit, Mich., at the Hotel Statler, June 
29 and 30. 

The convention is specifically for the purpose of 
consideration of handling repair parts accounts with 
dealers representing truck manufacturers, with a view 
to formulating a standard repair parts policy, and to 
discuss various phases of service afforded to owners 
by manufacturers and dealers. The programme as ar- 
ranged includes a dozen papers dealing with the dif- 
ferent subjects, and these will be presented and taken 
up for discussion. 

At the same time this convention is in session there 
will be a meeting of the special service policy com- 
mittee, which consists of President Windsor T. White 
of the White company, Vice President Alvan Ma- 
cauley of the Packard Motor Car Company, President 
P. D. Wagoner of the General Vehicle Company, Vice 
President Martin L. Pulcher of the Federal Motor 
Truck Company and Assistant Manager H. Kerr 
Thomas of the Pierce-Arrow Motor Car Company, 
representing the National Automobile Chamber of 
Commerce, and President Victor L. Brown of the 
Sternberg Motor Truck Company, President E. T. 
Birdsall of the Kosmath Company. Vice President 
Henry Lansdale of the Denby Motor Truck Company, 
Vice President H. E. Wilcox of the II. E. Wilcox Mo- 
tor Company, and Secretary-Treasurer Joseph C. Mill- 
mann of the Stegeman Motor Car Company. 



Digitized by 



Google 



314 



THE MOTOR TRUCK 



June, 1915. 



MOTOR TRUCK ACCESSORIES AND EQUIPMENT. 



CLEKO HAND-OPBHATEO HORXS. 



Two Types of Mechanical Wnrnlnic Signals Produced 
FltsKerald Manufacturing; Company. 



by the 



Clero horns, which are highly perfected types of hand-oper- 
ated mechanical warning signals, produced by the Fitzgerald 
Manufacturing Company, Torrington, Conn., are claimed by the 




The Clero Hand-Operated Horn. 

maker to be unusually efficient and to have every advantage 
besides being sold for exceptionally low prices. These horns 
are made of highest grade materials, are maintained to be ex- 
tremely enduring and in service they afford every desirable va- 
riation of tone. 

The horns are operated by plungers located at the tops, a 
slight pressure giving a clear, low tone, while increased pres- 
sure will cause sound proportionate to the need. The difference 
in the types Is principally In the length of the projector, the 
shorter being sold for |3.50 and the longer for $4. The maker 
claims that these prices are possible because of very large pro- 
duction and manufacturing facilities that afford the greatest 
economies. 

The company is now conducting a very aggressive distrib- 
uting campaign throughout the country, and by co-operation 
with Jobbers and dealers is promoting the sale of these horns 
in all sections. The agency proposition for Clero horns is un- 
usually attractive. It will be detailed to all who make re- 
quest, mentioning the Motor Truck. 



PACKARD'S IMPROVED ARMORED CABLE. 



Widely Known Wire Manufacturer Produces an Improved Form 
of Ignition Cnble for General Purpose*. 



CORE INSULATION 

V ^ ;threi STYLES) 




The Packard Electric Company, Warren, O., which for 12 
years has been recognized as one of the foremost manufactur- 
ers of high quality cable and wire, announces the production 

of an improved 
form of armored 
cable for use in the 
electrical equip- 
ment of automo- 
biles, motor trucks 
and motor boats. 
This cable is 
doubly protected, it 
being thoroughly 
Impregnated with 
Packard enamel to 
insure Its being 
water, oil and heat 
proof, and having a 
flexible metal cov- 
ering wound tightly around it to obtain protection against 
mechanical damage from contacts that might cause wear on 
any fabric. 

The accompanying illustration shows the constructional 
features of the cable. Its core is of soft-drawn tinned copper 
wire, laid In reverse layers to obtain the maximum of flexibility 
and conductivity consistent with mechanical strength. The 



BRAID 



ARMOR 



Constructional Features of the Improved 
Packard Armored Cable. 



insulation covers are made in three combinations, according to 
the diameter and the service for which the cable is intended; 
the amount of material used provides a generous margin above 
safety requirements. The braid Is composed of thread made 
especially for the Packard company and to Its specifications. 
The interstices of the braid are filled with successive coats 
of elastic enamel, which seals it and makes the cable thorough- 
ly oil and water proof. The all-metal armor is tightly applied, 
but not so tightly as to materially lessen flexibility. This 
armor is made in three styles. Of nickeled brass, plain brass 
and rust proof steel, either of which material gives an orna- 
mental finish to the cable. 

The Packard company carries in stock in single conductor 
cable sizes ranging from No. IS to No. 00, and in double con- 
ductor, from No. 18 to No. 8, and is prepared to furnish 198 
different combinations. Other special cables can be furnished 
on order. Samples of the Packard cables, and additional infor- 
mation will be sent by the company to those who write and 
mention the Motor Truck. 



WAL.DEN- WORCESTER WRENCHES. 



Five Tools Essential for Ford Car Equipment That Permit of 
Easy Adjustment of Inaccessible Nuts, Ete. 



One of the high quality combination wrench sets which the 
Walden Manufacturing Company, 60 Commercial street, 
Worcester. Mass., is producing for the Ford car is designated as 
No. 5 set, and is shown on this page. The set Includes a wrench 
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Walden-Worcester Sfo. 5 Set of Service Wrenches for Ford Cars. 

designed particularly for the reverse and brake pedal bands, 
the peculiar shape of the handle provides ample working space 
at all times. The double socket wrench Is designed to fit the 
main bearing and engine base bolts, as well as several others. 
The sizes of the sockets are 9/16 and % of an Inch. 

The valve grinding tool is all steel, the bar handle of which 
swivels on a cone bearing, while the pins that fit the valve 
head are extra hardened. Several purposes are served by the 
tomahawk wrench, It being designed for the bolts of the cylin- 
der head, rear axle and housing, water Intake pipes and many 
other parts. The connecting rod wrench permits the adjust- 
ment of the rods in practically any position without the neces- 
sity of removing the motor from the car. 

The tools are made of the best material and are fully guar- 
anteed. The retail price of the set is $1.75. 



PARTS FOR FORD CARS. 



Repair Parts for Ford Cars Supplied to Dealers and Repair- 
men at Cut Prices. 



The Grossman Auto Parts Company. White Plains, N. T.. is 
prepared to supply dealers and repairmen with a complete line 
of repair parts for Ford cars at cut prices. The quality and ac- 
curacy of all parts are warranted. Some of the several articles 
offered and their prices are as follows: Differential ring gears, 
%Z; differential pinion gears, $1; front radius rods, $2; rear axle 
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shafts, *1.75; driving shafts. $4; plain piston rings, 10 cents; 
triple piston rings. 60 cents: front springs, $2.80; rear springs, 
18.40; engine valves. 12 cents. 

The company also carries a stock of gears, springs and pis- 




wear. The lubricators, which can be quickly attached, sell foi 
$2 a set. 

The Apco Ford hood anti-rattler is a length of helical spring 
with a clamp at either end by which the spring can be attached 
to the sides of the motor bonnet, under the hood, drawing the 
sides closely in contact with the seats. When partly or wholly 
raised the spring tension will hold the hood where set. and both 
sides can be lifted at the same time, a great convenience when 
work on the engine is necessary. If need be the hood can be 
slightly raised to obtain greater circulation of air about the 
engine. The attachment is finished in black enamel and Is sold 
for 10 cents. 



n KlnK and Pinion Gnn and Piston Rings. 



ton rings for over 40 makes of cars. A complete list and cut 
trade prices of the various parts distributed by the Grossman 
company will be sent on request when mention Is made of the 
Motor Truck. 



NEW APCO FORD SPECIALTIES. 



Additional Equipment for Light pellvery Machine* Developed 
by the Auto Parta Company, Provldenee, K. I. 



The Auto Parts Company, Providence, R. I., manufacturer of 
Apco specialties for Ford chassis. Is producing a series of new 
attachments which recommend themselves to owners because 
of their practical qualities and comparatively low prices. Of 
these four are shown in an accompanying illustration. 

The front axle brace Is shown extending from the centre 
of the front radius rod to the forward axle. Statement is made 
that the radius rod will yield slightly, causing the axle to be 
thrown backward, affecting the steering of the machine. To 
prevent this the brace has been devised. It Is a steel rod and 
two clamps. One clamp Is attached to the V end of the radius 
rod by three bolts that have square heads fitting into a recess, 
which prevents their turning. The end of the rod has a square 
head. The other end of the rod Is clamped to the front axle 
and Is retained by two nuts, which extend through the clamp. 
The brace can be attached with a wrench in five minutes. The 
weight Is three pounds and the cost is $1.50. 

The rear axle truss Is designed for machines made previous 
to 1915. The ends of the truss are clamped to the reinforced 
ends of the axle housing, so that there are no resultant stresses 
on the tubing, and beneath the differential case is a cradle in 
which are square sockets to take the square heads that are 
made Integral with the rod. In the clamp is a recess, so that 
the bolts are flush with the surface. The truss can be installed 
In 10 minutes. It is adjustable. The price Is $1.50. 

The Apco spring lubricator is a pair of plates with an oil 



UNIVERSAL. TEST CLIP. 



A Convenient (able Termlnnl Tbat In Extremely Useful 
Charging and Operating Lead Storage Batteries. 



In 



A fitting that can be quickly and conveniently attached to 
cable, and which will serve very useful purposes, is the No. 
13-A Universal test clip, manufactured by R. S. Mueller & Co., 
431 High ave- 
nue, Cleveland. 
O.. which is 
claimed to 
have many ad- 
v a n t ages as 
compared with 
other types, 
because it can 
be Inst antly 
attached a n d 
certain contact 
Is Insured. The 
clip is eon- 
structed of 

copper, the sides of which are lead coated to protect it against 
corrosion from acid fumes, and the strong spring is enamelled 
to similarly protect it. The cable Is attached by a screw con- 
nection. Statement Is made that this clip will not heat when a 
current of 20 amperes is used. 

Instead of twisting a cable about the battery terminals the 
clip is used, the sharp teeth of the jaws cutting any deposit 
on the binding posts and insuring good contact. The clips are 
very useful when charging batteries in series, as a number of 
pieces of cable can be fitted with these terminals, so that con- 
nection is a matter of a minute or two. The clips are sold for 
15 cents each, in lots of 10 or more for 12^4 cents each, and for 
further reduced price in ratio to the size of the order. All sell- 
ing information can be obtained from the company at request. 




Universal 



'eat Clip. 



MARTELL AI.IGMNCi REAMER. 



A Dependable Labor Saving Tool Which Not Only Mores Crank- 
shaft Hearings, hut Burnishes Them. 



One of 
part of 
stat ion. 



the best and most practical 




New Apeo Ford Specialties! At Top, Rear Axle Truss and Hood Antl-Rat- 
tleri Below Spring; Lnbrleator and Front Axle Brace. 

reservoir and felt Inserts. The felt Inserts are saturated with 
oil and when attached against the sides of the springs the 
lubricant Is drawn between the leaves by capillary action. The 
oil Insures full action of the springs and greatly improves the 
riding qualities, as well as protecting the mechanism against 



tools which can form 
the equipment of any garage, repair shop or service 
Is an elllcient aligning reamer for scraping in main 
I crankshaft bearings, as made by the Harding Manu- 
facturing Company and sold by the Harding Dis- 
tributing Company, 40 Court street (Seollay build- 
ing). Boston. Mass. The old method of doing this 
work by hand is very lengthy and uncertain, on ac- 
count of the necessity of taking many Impressions 
of the heavy crankshaft. 

The Martell aligning reamer, manufactured by 
this company, is guaranteed to accurately bore the 
bearings to size and also burnish the surface, in less 
than one-fourth the time that would be taken by 
hand work. It will be seen that the user of a de- 
vice of this type should greatly Increase his profits 
by being able to produce a greater amount of sat- 
isfactory work, which will always result In In- 
creased patronage. 

The shaft on which the reamer operates is first 
lined up in the bearings to be reamed, by means of 
the adjustment of the aligning shaft by the double 
eccentric bushings. The two eccentrics, one within 
the other, are each separately adjusted by means of 
a vernier reading graduated scale; when the correct 
adjustment has been reached It Is locked in place. 
The outer surface of the bushing is tapered and 
finely threaded, so that it may be screwed firmly into 
the beatings. The correct mesh of gears is easily 
obtained by means of these ec-centric bushings. 

Kquipment No. 1 Is to cover all sizes of crank- 
shaft bearings from 1 % inches to 2^ inches, and 
equipment No. 2 for smaller bearing work covering 
sizes from 1% Inches to approximately 1% Inches. A 
great number of these reamers are now In use In 
the leading garages and service stations In the coun- 
try, and have been found extremely satisfactory be- 
cause of the accuracy of the work and great econ- 
omy of labor, two very Important factors with a business man. 
The reaming machines are carefully built, of high-grade mate- 
rial, and will afford service for a very long period. The com- 
pany has many enthusiastic Indnrsers of the tool and will sup- 
ply operating data and other Information at request. 
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TRACTOR TRUCKS AFFORD LARGE ECONOMIES. 

Remarkable Saving and Greatly Increased Efficiency from the Operation of a Fleet of 1 6 Five- 
Ton Machines by the Borough Asphalt Company, a Contractor 
and Manufacturer in New York City. 



HAULAGE equipment that is exclusively motor 
tractors and trailers is not frequently used. 
Generally speaking, the prevailing belief is 
that tractors and trailers are only suited for work 
where large loads are to be carried, and they cannot 
be utilized advantageously save where the surfaces of 
the ground is reasonably hard and where the loads can 
be quickly discharged. 

The tractor proper is a power vehicle that does the 
hauling and 
carries. no 
load. In the 
motor truck 
industry, how- 
ever, the com- 
mon accept- 
ance of trac- 
tor is a heavy 
machine that 
carries a part 
of a load and 
hauls the re- 
mainder in a 
body carried 
on two wheels. 
Literally, 
this type is a 
s e m i-trailer, 
and it is with 
this form of 
equipment that this article has to do. 

The Borough Asphalt Company, 1301 Metropolitan 
avenue, Brooklyn, N. Y., contractor for paving con- 
struction and maintenance and manufacturer of 
asphalt paving blocks, has one of the largest, if not the 
largest, fleets of semi-trailers in use in America. Its 
experience, extending over more than two years, has 
demonstrated very conclusively the economy of this 
form of haulage as compared with animal teams and 




Working the Sourer Track and Seml-Traller In a Plowed Street to Re 

Laying Anphalt Paving. 



carts, this proven by careful accounting. 

The company has been operating for 25 years and 
besides its municipal work undertakes private con- 
tracts. Its work is all over Greater New York and 
within a radius of 25 miles from its plant. Its con- 
struction work is done during nine months of the year. 
It is entirely dependent upon the weather, for the 
asphalt must be laid when the surface is dry, and the 
material must be heated soft enough to be worked and 

con solidated. 
Time is a very 
important fac- 
tor and the 
h a u lagc de- 
p a r t ment ot 
the company 
must be ade- 
quate and ef- 
fi c i ently di~ 
rected. 

The asphalt 
is all prepared 
for laying at 
the plant, 
where the ma- 
t e r i a 1 s arc 
kept in large 
quant itics. 
and it is pre- 
pared to meet 
the requirements of the work from day to day. To in- 
sure good work the asphalt must be uniformly mixed 
and not over-heated, and for this reason there is 
greater insurance when this is done under the same 
supervision and by. the same men. The asphalt is 
made ready in mixing machines and is then hauled to 
where it is to be laid. 

Until two years ago the company used horse carts, 
having about 50 carts of from 2j/j to three cubic yards 
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Helper with the Trip Line Ready to Drop Bottom of the Semi-Trailer to Dlacnarse Load. 

capacity, and 100 horses, usually worked in teams of 
two, hiring additional teams in the event of need. Ob- 
viously, this equipment was maintained the year 
through, for horses could not be economically disposed 
of in the winter and others bought in the spring to 
save the cost of keeping. So far as possible outside 
work was contracted for to keep the equipment and 
the drivers busy. 

Bought 16 Saurer Trucks. 

In 1913 the company decided to use motor vehicles 
for haulage. Standardization was believed sound 
business judgment and 16 five-ton Saurer trucks with 
short wheelbase and adapted for use with semi-trail- 
ers were bought. Aside from metal guards placed 
above the driving chains to prevent asphalt dropping 
on the chains, the machines were to the regular speci- 
fications. For use with these trucks, trailers were de- 
signed and built to the specifications of the company. 
These have dead axles mounted on large steel-tired 
wheels, with long frames 
that are carried on two semi- 
elliptic springs on these axles, 
and on bolsters and turnta- 
bles at the forward ends. The 
bodies are built between the 
side members of the frames 
and are carried forward of the 
trailer axles. 

The bodies are constructed 
of wood, lined with sheet 
steel, the sides having consid- 
erable flare and the ends be- 
ing straight. The bottoms of 
the bodies are divided longi- 
tudinally in two sections, 
these being hinged at the 
sides, which fit tightly when 
closed. The bottoms are held 
by latches that may be 
tripped and the sides of the 
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bottom will fall from hori- 
zontal to perpendicular posi- 
tions, so that the contents 
may drop. W ith the acute 
angle of the sides the asphalt, 
even if the temperature is 
much reduced, can be dis- 
charged, generally without 
the use of tools to scrape the 
sides and floor. Asphalt is 
difficult to handle with the 
end discharge body, the in- 
clination of such equipment 
being from 45 to 52 degrees, 
but the bottom discharging 
bodies, developed for this par- 
ticular work, have proven 
very satisfactory. The bodies 
are high and the trailer 
frames appear large and the 
pockets or hoppers for the material seem compara- 
tively small, but they have capacity of three cubic- 
yards, which is sufficient for the requirements of the 
company. 

Loaded and Discharged by Gravity. 

The trailers are loaded by gravity at the plant, the 
heated asphalt being run from the mixers into fhe bod- 
ies. Usually without covering (tarpaulins are used in 
the event of cold weather) the loads are carried out, 
and the trailers can be hauled to the exact point of dis- 
tribution and dumped. The dumping is done by pull- 
ing lines attached to the latches of the bottoms. After 
dumping the material is spread and worked by hand 
tools and is eventually rolled to consolidate and even 
the surface. So far as possible, however, manual labor 
is eliminated, this applying to the work at the plant in 
preparing the asphalt, as well as in the construction. 

As the gangs start at a definite hour each day and 
the hot asphalt must be laid as it is delivered, the mix- 





Two of the Machine* Leaving the I'lant with Londn of Asphalt Heated for Worklna; on a 

Dlntant Job. 
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ing is begun sufficiently early to have loads ready for 
the men when they begin, and the tractors and trailers 
are sent away from the plant in season to make de- 
liveries by the time. the gangs are at .the jobs. After 
the first loads the tractors are kept almost constantly 
moving between the plant and the jobs, the number of 
machines for any ene work depending upon the con- 
ditions. Naturally the superintendent must have a 
daily schedule for the tractors, and this can only be 
made up as the report's of the foremen come in. 
Average Daily Mileage from 80 to 100. 

The work cannot be done when the ground is wet, 
and for that reason time is a very important factor, 
and while each job may have a different aspect nor- 
mally, the machines are worked considerably longer 
than the gangs. And there is the distance of the work 
from the plant, which must also enter into the opera- 
tion of the machines. The daily mileage of the tractors 
will average not less than 80 and sometimes more than 
100, but from 80 to 100 miles 
is regarded as being the nor- 
mal day's work for a machine. 
The hours of the men may ap- 
pear long, but there are pe- 
riods of enforced idleness, in 
the event of storms, bad 
weather and the like, so that 
their average hours are not 
excessive. Statement might 
be made that the men work 
long hours while they are 
busy, but they are constantly 
employed and when paving 
cannot be constructed they 
are given other work about 
the plant, hauling tools and 
equipment from the jobs, etc. 

During the period of the 
year when the company can 
do no work the machines are 
rented at a stated price with 

the service of the driver, and such helpers as are neces- 
sary, and each winter, so far as possible, the company 
will contract to do haulage for other concerns. While 
all are not always thus employed, there is considerable 
revenue from this source. In the winter the machines 
are overhauled and placed in the best of condition for 
the season's work. 

Maintains Its Own Garage. 

The company maintains its own garage, which is 
in charge of a foreman, whose duty is to maintain the 
tractors and the trailers in operative condition, and he 
has workmen regularly employed, as well as the serv- 
ice of the driver anl helper when necessary. The ga- 
rage has a well equipped shop and all facilities for 
making repairs and replacement of parts. The com- 
pany is a considerable distance from the service sta- 
tion of the International Motor Company in Manhat- 
tan, and besides the general work of upkeep is done 



nights and Sundays. There is a sufficient number 
of tractors so that in the event of the withdrawal of 
one the work would not be seriously affected. 

When the company began to operate its tractors a 
very thorough system of accounting was adopted, and 
this was placed in charge of an expert whose duty is 
to learn costs and by constant comparisons in reports 
submitted to the executive of the company afford 
means of determining efficiency and economies. Each 
driver makes a daily report to the garage foreman 
when he brings his machine in and systematic care and 
attention is given. The foreman in turn makes each 
morning a report covering the condition of each tractor 
and trailer, and other records cover the supplies fur- 
nished, the work done, labor, repair parts, causes of 
withdrawal, progress of repair, needs to maintain 
equipment, and the like. 

The data of the reports are gone over carefully and 
entered in the records, so operating cost and revenue 
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pic of the Condition of the Ground on Which the Trucks Arc Frequently Oper- 
ated. Where Ample Power la Needed. 

are compiled to show footings for the day, the week, 
the month and for the year, with every item of ex- 
pense or income included. The overhead is quite as 
closely analyzed. 

The advantages of the machines, besides having 
the use of the property used for stables and wagon 
yard for other purposes, are numerous. With 100 
horses, with reasonable- allowance for animals idle 
from various causes, 45 carts could be depended upon. 
With mileage of 20 for each team, a figure that would 
hardly be approached in regular service, this would be 
a totaj of 900 miles a day for the carts. Allowing an 
average of 90 miles a day for each tractor, this would 
be 1400 miles a day, or 60 per cent, more than the ani- 
mals. That is, generally speaking. 16 tractors have re- 
placed 45 teams of horses, or three teams to a tractor, 
and the tractors do 60 per cent, more mileage, so that 
each tractor is equal to five teams, and there is a con- 
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siderable saving in the cost of drivers, for the tractor 
has a driver and helper as against at least one man to a 
team. Not only that, there is the reserve capacity of 
the machines, which is a factor worthy of special con- 
sideration. 

Trucks Have Large Capacity. 

There is a limit to the working capacity of ani- 
mals, but the tractors can be used with equal efficiency, 
no matter what the period of the day, and as long as 
work can be done. With the tractors the work at the 
mixers at the plant can be started later. The material 
can be delivered in better condition for working, and 
the construction is improved because of the fact that 
the material can be properly worked. 

As to expense of the machines, this can be best es- 
tablished by a brief statement, in which emphasis 
should be made that they are never overloaded and 
aVe not driven fast, but they are kept moving every 
minute of the time, for loading and unloading can be 
very quickly done. This statement covers the expense 
for interest, insurance, depreciation, replacement of 
parts, wages, gasoline, oil, waste and grease. The 
average fuel consumption during this period was four 
miles to the gallon and the oil consumption 60 miles 
to the gallon. These two items will show very good 
fuel economy and abundant lubrication. 

Example of Operating Cost. 

Including these items the total expense of operat-' 
ing six tractors for nine months, which is practically 
an operating year for the company, was $14,041.08. 
The average cost of operating each of these tractors 
was $2340.18, or $8.48 for each day of the nine months, 
or 276 days. This shows an average weekly cost (seven 
days), of $59.36, and dividing this by six to obtain the 
cost of each working day, or day when work could be 
done, this showed the expense to be $9.89. This does 
not account for time lost, and neither does it account 
for overtime the machines were operated. It is an 
average of expense covering the actual service period 
for each day, the assumption being that so far as oper- 
ation is concerned an average amount for each day is 
even more definite than an average for each working 
day. The working day cost could be exactly appor- 
tioned on the basis of miles operated, but this would 
show variable expense from day to day instead of an 
average. Incidentally, this daily average is better 
adapted to comparison with horse haulage figures, 
which must cover seven days for a week. 

The company had 100 horses in service when the 
tractors were bought, and while this number was re- 
garded as sufficient to meet the regular requirements, 
to have the same animal capacity as it now has with 
its machines this total would have to be increased to 
160, and then there would be no reserve. Assuming 
the cost of the 16 tractors to be $8.48 a day, and the 80 
teams of two horses to be $5 a day. the aggregates 
would then be $135.68 for the tractors against $400 for 
the animals. This is a striking illustration of the econ- 
omy of the tractors. 

The tractors could probably haul much heavier 



loads on ordinary roads and streets, but because they 
are worked frequently in soft and rough ground, where 
construction is progressing, the loads are compara- 
tively light. But at the other hand the mileage is prac- 
tically double what would be regarded as normal for 
machines of this size and type. 



SEVEN SIZES OF KISSELKAR TRUCKS. 



Seven sizes of KisselKar trucks are now on the 
market, ranging from 1000 pounds to six tons. The in- 
termediate sizes are )4 to one-ton, one to lyi tons, 1^2 
to two tons, 2]/t to three tons, 3^4 to four tons. Of 
these the 1000-pound delivery car is the new member 
of the group and it marks the entry of the Kissel com- 
pany into the light commercial vehicle field. 

The stripped chassis weighs 2200 pounds and the 
length overall is a little more than 14 feet. It carries 
a new Kissel motor of 32 horsepower. The wheelbase 
is 115 inches. Another important change in the line is 
the adoption of a worm drive David Brown rear axle 
for the medium size models. 

All trucks motors are built in the Kissel shops. 
The two smaller sizes have 32 horsepower, the next 
two 36 horsepower, the 2y 2 to three-ton truck has 40 
horsepower and the two larger sizes have 50 horse- 
power. 

Bodies and equipment are supplied for street 
sprinklers and flushers, dumping wagons, fire appara- 
tus, ambulances, police patrols and "jitney" 'buses. 



NEW KNOX SALES MANAGER. 



The Knox Motor Associates, the organization mar- 
keting the products of the Knox Motor Company. 
Springfield, Mass., has announced the appointment of 
C. F. Rouz as sales manager, succeeding H. F. Blanch- 
ard, who recently resigned to become a motor truck 
buyer for one of the belligerent nations. 

Mr. Rouz has been in charge of the company's 
Kansas City branch since February, 1914. and has a 
long experience in both the motor truck and motor 
tractor field. He entered the motor truck industry in 
1909, when he became associated with the Rapid Mo- 
tor Transportation Company. Later he was with the 
truck department of the United Motor Company as 
western supervisor and with the American Locomo- 
tive Company in a similar capacity. 



BIG PARTS DEMAND AFTER WAR. 



An officer of a belligerent army who has been in 
this country in connection with the purchase of trucks, 
is quoted as saying that in his opinion Europe will not 
only absorb all the trucks that have been used in mili- 
tary service, but will give rise to so large an additional 
demand that European makers in order to keep up will 
have to buy American parts and assemble them on the 
Other side. 
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TRUCKS "FIRST AID" IN BIG TROLLEY STRIKE. 



"T'O WHAT degree the people are dependent upon 
•1 public transportation service is seldom under- 
stood until some circumstance that is quite beyond the 
l>ower of the operators to control 
causes a great curtailment or cessa- 
tion of the facilities that arc ordin- 
arily available. Such exigencies are 
cither the result of a catastrophe or 
a strike, and viewed by the ones 
who are the real bearers of the bur- 
den — the people — the second cause 
may be included in the same cate- 
gory as the former. 

Though t h e 
public transpor- 
tation companies 
s y s t ematically 
and carefully 
serve the people, 




because this is a matter of profit or loss, and there is no 
probability of substituting what may be regarded as 
satisfactory service should they suddenly cease to 
transport the public, the hardships 
and much of the inconvenience in- 
cidental to lack of travel facilities 
can be largely eliminated through 
the utilization of motor vehicles un- 
til operations are resumed. 

The best demonstration of the 
p o s s i b i 1 ities 
through the sub- 
stitution of pri- 
vately o w n e d 
cars and trucks 
for street cars 
ever known in 
America, h a p- 



When Track* Replaced the Trolley*— 1, Car House, from Which 100 Cars Are Operated, Cloaed by Strike) 2 aid S, Exchange 
Place Prorldeaee, Civic Centre, with Only "Jitneys" to Transport the Peoplet 4, Bound for West Hide Shore Resortsi B, 
River Point Autocar 'Bus Outward Bound with Full FrelKhti «, Truck Load of Sales People Entering Providence from Sum- 
mer Homes at Pawtuxet) 7, Seekonk Lace Company's Truck, Pawtucket. Taking Rmployees to Factory i s. Private Truck 
Owner Carrying Help to Sayles BleachcrlCsi 0, Bis; Packard Truck In Passenger Service In Exchange Place. Providence) 
10, Peerless Truck In Pawtucket Awaiting Providence Passengers! 11, a Job Truck Picking I'p Mill Workers In Paw- 
tucketi 13, Factory Truck Collecting Employeesi 13, Truck with Temporary Seats and Improvised Ladder, Making Inter- 
city Trips) 14, Ford Delivery Truck with a "«,ulck Hitch'' Passenger Equipment) IS, Truck Riding Preferred to Walking. 
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pened in Providence, R. I., and the adjacent cities and 
towns, July 15 and 16, when the conductors and mo- 
tormen employed by the Rhode Island Company, 
which operates lines extending from 15 to 25 miles 
from Providence, struck work eight hours after an ul- 
timatum had been sent the company. 

One Result of the "Jitney" Craze. 

Beginning early in February, Providence, Paw- 
tucket and the contiguous towns and cities were visit- 
ed by the most intense wave of "jitneyism" ever 
known in any section of the country. Within two 
months more than 1200 "jitney" licenses had been is- 
sued, and for the next two months the "jitney" drivers 
flourished and disappeared as they realized that after 
the sensation of riding in an automobile for a nickel 
had been satiated the people were satisfied with the 
systematic service of the trolley cars, and besides, 
there was not much profit for much hard work when 
all the bills were paid. Some of the more businesslike 
drivers found they could make reasonable wages as 
the number of "jitneys" decreased, and when the street 
railroad employees obeyed the mandate of the union 
and "pulled in" their cars, there were perhaps 150 "jit- 
neys" affording more or less uncertain service. 
Manufacturers Anticipated Conditions. 

Manufacturers of Rhode Island had one experience 
with a prolonged strike of the street railroad men a 
number of years ago. Just now a large number of in- 
dustrial concerns are working full time, or overtime, 
and when the diplomats representing capital and labor 
could not agree and a strike seemed imminent, the 
local captains of industry realized that in the event of 
the probable strike they would suffer because of the 
inability of employees living at distances to report on 
time — at least until there was definite knowledge of 
what conditions must be met. The most far-sighted of 
these, who own trucks, made provisional arrangements 
with their labor for those living at distances and in 
specified localities to assemble at certain central points 
at stated times, provided that they had knowledge of a 
strike, which was set for midnight. The drivers of the 
trucks, in the event of a strike, were to be at the places 
designed and bring the workers to the shops, factories 
and mills. These arrangements were in anticipation 
of the railroad men leaving work, and insured against 
much delay of the employees. 

The plan stated was followed by a number of con- 
cerns employing women and girls, but generally where 
the workers were men they were not thus provided 
for. Some companies not owning trucks arranged with 
job truckmen to make trips between certain meeting 
places and the works before the time for beginning 
work and after closing for the day. 

. . Half a Million Dependent on Motors. 

The strike stopped the operation of something like 
500 trolley cars, and fully 500,000 people were depend- 
ent upon the New -Haven railroad and the trucks and 
automobiles that were available. The company oper- 
ated a very few cars for approximately 12 hours of the 
day. These were generally well filled with passengers, 



but the time was so uncertain that no one for a moment 
considered them. People must be moved, and moved 
quickly. Of course there were all manner of extem- 
porized vehicles, from antiquated bicycles to ancient 
horse cars mounted on road instead of track wheels, 
and those owning animals found ample opportunity 
to work them far beyond capacity. 

But the surprise of the situation was the transpor- 
tation that became available immediately the strike 
was declared. Every man who possessed a "jitney" 
license saw his opportunity, and those who had aban- 
doned the work turned to it almost instantly. Owners 
of trucks with a few lengths of plank and hastily con- 
structed ladders converted their machines for passen- 
ger carrying all the time they could be spared from 
the work usually engaged in. All kinds of motor ve- 
hicles, from the antiquity that sounded like a boiler 
shop to the spick and span car just delivered were util- 
ized. Hundreds of car owners who had used their ma- 
chines for pleasure only realized the possibilities of 
earning real money and without licenses carried pas- 
sengers all the hours of the day they were not other- 
wise employed. Many men allowed their sons to use 
their cars for the profit that appeared so certain. 
No Strict Regulation of Cars. 

The police authorities were extremely lenient. Or- 
dinarily "jitney" licenses would be required of all per- 
sons carrying passengers, but in the emergency all that 
was done was to control the vehicle traffic in the 
streets. The "jitney" drivers were not confined to the 
standard "jit" for fares, but exacted anything that was 
'reasonable without protest. The streets were filled 
with motor cars and trucks and horse vehicles, and, 
while the people were inconvenienced as to hours, es- 
pecially those who were accustomed to lunching at 
homes some distance from business or work, the pub- 
lic was surprisingly well cared for, and all this without 
organization or system. 

Surprising as the statement may appear there was 
no protest made by the people. They accepted the 
situation philosophically and made the most of the 
catch-as-catch-can transportation, and though the 
strike was ended by an agreement of the car men to 
arbitrate and to resume work pending arbitration at 
the end of the second day, by that time the men tem- 
porarily transporting the people had adjusted their 
services to meet the needs and the conditions were im- 
proving hourly. There is no doubt that the people 
morally approving the position of the railroad com- 
pany, and the remarkable efficiency of the motor cars 
and trucks, and the elasticity of the service afforded 
by them, were large factors in influencing the trolley 
employees to accept the proposition which they first 
rejected and which was the principal reason for the 
strike. 

The strike was not of a length to thoroughly dem- 
onstrate what would be possible with well organized 
and directed motor equipment, for practically every 
machine was independently operated, but it undoubt- 
edly evidenced remarkable possibilities. 
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INTERNAL GEAR DRIVEN G-V MERCEDES TRUCK. 

Some of the Characteristics of a Driving System Developed by 1 5 Years' Service Experience 
Abroad That Has Extreme Endurance and Marked Efficiency. 



UNDOUBTEDLY the largest truck made in Amer- 
ica that is driven by internal gears is the Gen- 
eral Vehicle Mercedes, or (j-V Mercedes, built by the 
General Vehicle Company at its factory at Long 
Island City, N. Y., and it is in duplicate of the truck 
built in Europe under the name of Daimler, by the 
maker of the world-known Mercedes pleasure cars. 
This machine has a load rating of five-six tons, the va- 
riable being from the fact that as a rule the foreign ton 
is 2240 pounds, so that a vehicle having an English 
rating, for instance, of five tons, would really have ca- 
pacity of 11,200 pounds instead of 10,000, if the Ameri- 
can 2000-pound ton were the unit. 

The Daimler or Mercedes truck is of more than or- 
dinary interest to the engineer, the mechanic and to 
the owner, 
from the fact 
that it repre- 
sents the de- 
velopment ot 
15 years. This 
machine was 
the first con- 
s t r u ction in 
Europe in 
which the in- 
ternal gear 
drive was in- 
c o r p o rated, 
and the prin- 
ciple has been s,d ' v " w °' - Slr,pped G * v 
developed until it has reached a stage or condition 
where it may be said to be standardized. 

The internal gear drive cannot be regarded as being 
more highly developed in Europe than in America, be- 
cause this system of power transmission has been used 
in this country for nearly 15 years with undoubted suc- 
cess, but the use has been much more general abroad 
and the practical value and utility has been well estab- 
lished. The internal gear, however, has never been 
used for pleasure vehicles, because two rear axle units, 
the dead axle to carry the load and the jackshaft or 
live axle, appeared cumbersome, and two large wheel 
drums were necessary to carry the internal ring gears 
by which the machines are driven. 

The principle of the drive system is to carry the 
load on a dead axle and either to mount the jackshaft. 
driven by the main shaft, on the axle, either in front, 
behind or above it, the jackshaft and the driving shaft 
being fully enclosed and protected, this affording am- 
ple strength with comparatively light weight, while 
frictional losses were minimized because of the 




thorough lubrication of the moving parts. 

The Daimler or Mercedes internal gear construc- 
tion was used with trucks, but the earlier Mercedes 
pleasure cars were driven by chains. The belief was 
that the car would receive careful attention because of 
the regard of the owner for its appearance, but the 
truck, being used in all conditions of operation, ought 
to be as fully protected against wear as was possible, 
and should be highly efficient and extremely enduring. 
One of the principal reasons for the careful considera- 
tion of power conservation was the necessity of econo- 
mizing fuel consumption, this being impelled by the 
high cost of gasoline or petrol, and to accomplish this 
bearings were perfected to reduce friction and the 
driving system that would insure the highest degree of 

efficiency was 
adopted. 

In Confi- 
ne n t a 1 Eu- 
rope the inter- 
nal gear drive 
has received 
greater atten- 
tion from the 
industry than 
any other used 
for freight ve- 
hicle propul- 
s i o n. This 
system can be 
built to have 
very large gear reduction at the wheels and at the 
same time the reduction at the drive shaft may be cor- 
respondingly small, so that the driving shaft may be 
driven with higher speed than any other construction. 
High speed means also comparatively lighter parts, a 
very desirable quality when propelling power is to be 
obtained with minimum consumption of fuel. 

Trucks of Largest Size. 
The Daimler design was originally created for the 
construction of a heavy truck, a much heavier ma- 
chine than there was material demand for in countries 
of Europe, because the builder anticipated that as mo- 
tor freightage increased in volume the units of service 
would be larger, and the designs of vehicles built for 
light, fast work, could not be adapted to meet these 
requirements. For this reason the Daimler machines 
were developed slowly and with extreme care and the 
trucks used in heavy service under systematic observa- 
tion, because the system of governmental subvention 
was applied to them. That is, owners of these vehicles 
were paid a stated sum annually by the government 
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for having approved haulage equipment that might be 
utilized for military transport in the event of need. 

Large trucks are not as a rule as generally used in 
Europe as in this country, despite the better roads, and 
subvention has been adopted by the majority of the 
nations for the purpose of promoting the construction 
of vehicles that might in the event of war be available 
for the service of the army. In other words, there was 
the stimulus of the government subsidies to encour- 
age the ownership of machines that were regarded as 
being satisfactory in design and construction to endure 
hard service. While the domestic market was limited 
the possibilities of other countries were considered, 
and a considerable number of these trucks were sold 
in other nations, where service alone was the incentive 
for purchasing them. In Russia and in several South 
American states, where the highways are comparative- 
ly undeveloped, the trucks were utilized with extreme 
satisfaction. 

Aside from the matter of endurance, European 
truck manufacturers must give attention to require- 
ments that are not so import- 
ant from the viewpoint of the 
American builder. One of 
these is large development of 
power with comparatively 
small fuel consumption, and 
another is noiseless operation, 
for law or police regulation de- 
mands that the trucks shall not 
be noisy. Simplicity, accessi- 
bility and minimum labor for 
care and attention are essential. 



When the General Vehicle Company, which is the 
largest builder of electric trucks in the world, decided 
to engage in the manufacture of gasoline trucks, the 
engineering department made careful investigation of 
what were regarded as the leading types of machine* 
constructed in Europe, and then acquired the rights to 
build the Mercedes type in this counry. This done, 
the company made such additions to its factory as 
were necessary, and it is now just beginning the pro- 
duction of these trucks. W hile there are comparative- 
ly few machines of the Mercedes type in use in the 
United States, and not a sufficient number for them 
to be generally known to truck owners, there is no 
more favorably regarded truck in Europe than the 
Daimler. 

The Daimler trucks, however, are by no means the 
only make in which the internal gear driven system is 
used. As a matter of fact there are a considerable num- 
ber of manufacturers who have adapted this system, 
somewhat differently applied in some instances, and 
these are used for all manner of services with equal 
satisfaction. One of the claims made for the drive by 
internal gearing is that there is the same high ef- 
ficiency in power transmission, no matter what the 
speed of the vehicle, and through the very large gear 
reduction in the wheels extreme driving power can be 
obtained. 

Features of the G-V Mercedes. 

In the G-V Mercedes the internal gears are very 
large and the spur driving pinions of the jackshaft are 
so far from the axle that the power is applied close to 
the rim of the wheel. This greatly increases the lever- 
age and better utilizes the power, so that extremely 
hard work can be accomplished without excessive en- 
gine speed or high consumption of fuel. The ring gears 
may be said to be as large as can be used and have suf- 
ficient road clearance to insure against damage from 
obstructions. 

The European engine builders have endeavored to 
obtain power efficiency without large engine capacity, 
a result that was found to be intensely practical with 
the internal gear drive because of the reduction possi- 
ble, and in addition to this the G-V Mercedes truck 
has a transmission gearset that has four forward speed 
ratios, this affording even greater possibilities. Of 
course much depends upon the design of the motor, 
and this is an overhead valve type with bore of A l /± 
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The G-V Mereede* Four-Cyll nder Overhead Valve Engine, 
Skowiac the Centrifugal Water Pump and Worm Driven 
Merceden Oiling Syntem Detail. 

inches. The maximum speed is 850 revolutions a min- 
ute, which is comparatively slow when contrasted with 
the average American motor. By the S. A. E. formula 
this is rated at 28.9 horsepower, but the claim is made 
that this will develop 35 horsepower, which is regard- 
ed as more than sufficient for any requirement. The 
maximum speed of the truck is 10.8 miles an hour, 
which will compare favorably with any machine of its 
size and type. 

The Power Transmission System. 

The greatest interest to the motor truck engineer 
or mechanic is in the power transmission system, 
which may be regarded as from the clutch to the rear 
wheels. The clutch is a cone of pressed steel, formed 
with blades, that has a wide face and is 19^ inches 
fliameter. This is leather-faced. The size of the 
clutch means minimum wear and the extremely large 
area insures maximum efficiency. This is a factor of 
importance when service is considered. 

Back of the clutch, supported from the frame at 
four points, is the selective sliding 
gear gearset. The gearset assembly is 
very large and the case is carried on 
four brackets that are bolted to the 
frame and to the case, the case being 
low because of two-shaft construction, 
the upper being the driving and the 
lower the driven shaft. This gearset 
has no gears constantly in mesh. The 
upper shaft is coupled to the clutch 
shaft, and on this are mounted two 
two-faced gears that are slidable either 
forward or back. These in the order of 
sizes from the front are first, second, 
third and fourth. Below this is the 
driven shaft, on which are four fixed 
gears, the slidable two-faced gears be- 
ing between the first and second and 
the third and fourth. 

The gears may be all disengaged. 

!,„:„„ ,u„ ..„i - t The Detail at the Four. Speed Ratio Gearaet. la Which No Ueara Are Constantly 

this being the neutral positon. or any r |n Me>fc tfcr Rxtermml n „ vlcr BrBk «. 



one pair of them engaged by the movement sliding 
gears on the driving shaft. The reverse is obtained 
by the movement of the first and second ratio gear on 
the driving shaft and the movement of a two-faced 
gear that is slidable on a countershaft. By the action 
of the lever the second ratio gear of the driving shaft 
is meshed with the larger of the two-faced gear on 
the countershaft, and the smaller of the two-faced 
gear on the countershaft, is meshed with the first speed 
ratio gear on the driven shaft, this reversing the move- 
ment of the driven shaft. The construction and the ac- 
tion of the gearset may be the better understood from 
examination of the drawing which illustrates the case 
and a top view and a vertical section of the assembly. 
As will be noted, the shafts and gears are very large 
and the shafts and the countershaft gear are all mount- 
ed on annular ball bearings. In connection with the 
gearset, mounted at the rear of the case and actuated 
by linkage shown on the case, is the large drum brake 
on the extension of the driven shaft of the gearset. 
This is the service brake, having shoes of the locomo- 
tive type, and this can be fitted to be water cooled by 
a system containing 4j4 gallons of water that is under 
10 pounds pressure to the square inch. 

The Main Shaft and Jackshaft. 
There is a universal joint just back of the brake 
drum. The shaft extends back to the jackshaft,, which 
is mounted on a frame formed of the two radius rods 
and a substantial cross member. These radius rods 
are mounted with collars that encircle the axle, so that 
they may move in a vertical plane, and the rod ends 
are extended behind the axle to carry the anchorage 
studs for the external band brake shoes that operate on 
the drums in which the internal gearing is enclosed. 
The forward ends of the radius rods, as may be seen 
in an accompanying illustration, are pivoted to a 
dropped frame cross member directly back of the serv- 
ice brake, so that they may have a vertical movement. 
The rear axle is a steel drop forging on which the 
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spring seats are forged, and when the rear axle assem- 
bly is made the jackshaft is bolted to the axle beam 
and the outboard ends of the jackshaft housing are 
mounted in the heavy radius rods. The jackshaft hous- 
ing has a forward extension to enclose the driving 
shaft and pinion, and this is carried forward to amd se- 
cured to the cross member .between the radius rods. 
When the front ends of the radius rods are free the 
rods and the jackshaft may be raised or lowered, the 
jackshaft pinions moving within the internal gears. In 
the assembled chassis the driving relation of the jack- 
shaft spur pinions and the internal gears is always 
maintained, no matter what the vertical movement of 
the axle, and whether the degree of angularity of the 
radius rods and the driving shaft is increased or de- 
creased the driving efficiency is not affected. 

The jackshaft is enclosed in a small diameter steel 
housing and it is a conventional type, the differential 
gearset being assembled with the bevel master gear. 
The housing is divided vertically in the centre. The 
gearset and the shafts are carried on 
large annular ball bearings, with a 
liberal sized thrust bearing, and the 
outboard ends of the shafts are 
mounted in annular ball bearings in 
seats that are bolted to the radius 
rods and to the jackshaft housing. 
The pinion shaft is carried in the for- 
ward extension of the jackshaft hous- 
ing, this being mounted on annular 
ball radial and thrust bearings, and 
the sleeve in which a telescopic con- 
nection is made with the driving 
shaft is carried in a ball bearing, 
which is protected by a large dust 
cap. 

The internal ring gears are bolted 
to the steel wheels by lugs with 
plates that form the outside of the 
drums. The inner plates are bolted 
to the radius rods and are free to 
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move with them, these plates carry- 
ing packing rings that fit over the 
edges of the drums to exclude the 
dust. The construction is extremely 
light and simple. The drums that 
carry the internal ring gears are the 
drums for the emergency brake, and 
having extremely large surfaces, this 
brake is very efficient. 

The steel chassis frame is mount- 
ed on semi-elliptic springs, the rear 
set being outside of the frame and 
shackled at both ends, the driving and 
braking thrust being taken by the ra- 
dius rods. When the truck is loaded 
the radius rods and the driving shafts 
are very nearly horizontal, and there 
is but very little variation in the po- 
sition of the shaft in normal driving. 
As will be noted, the shaft, radius rods, jackshaft, rear 
axle, brake shoes and drums and springs may be re- 
garded as a unit, connected with the driving system by 
the universal joint and the radius rod pivots, and by 
the spring shackles and brake linkage. This construc- 
tion minimizes stresses of load or road shock and the 
frictional losses are very small. 

The chassis has wheelbase of 169J4 inches and 
tread of 60%i inches, with overall length of 258£jj 
inches. The total weight the chassis is built to carry, 
including the body, is 14,000 pounds. The other de- 
tails show that the ignition system is energized by a 
Bosch high-tension magneto, with fixed spark, the mo- 
tor is lubricated by a circulating pressure feed system 
to the crankshaft and connecting rod bearings, and the 
engine is cooled by a centrifugal water pump that 
forces water through the jackets and the cellular ra 
diator. The drive is right side, with the gear shifting 
and emergency brake levers at the driver's right. The 
steering gear is semi-reversible, a nut and screw type. 




The Rear Wheel Assembly. ShowJa* the Detail of the Iateraal Gear Drive and the 

Brake Construction. 
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TRUCK ECONOMY FROM MAKER'S SERVICE. 

Saving of Legitimate Maintenance Cost and Insuring Maximum Operation Through Super- 
vision of Mechanical Efficiency the Method of the White Company. 



EDUCATION of business men to their own respon- 
sibilities in the use of motor truck and to the 
necessity of maintaining their machines in the highest 
state of mechanical efficiency, and co-operating with 
them so that there shall be as nearly as is practical 
continuity of vehicle service, is the purpose of every 
manufacturer. When trucks are in readiness for the 
sales departments to 
distribute to the dif- 
ferent selling repre- 
sentatives, they are 
regarded as factory 
perfect and are guar- 
anteed to the pur- 
chasers by the build- 
ers' warranty, and 
should there be failure 
from defective mate- 
rial or faulty work- 
manship, the manu- 
facturer must make 
such replacements as 
are covered by the 
terms of the contract, 
but the operation of 
the vehicles and me- 
chanical maintenance 
are obviously the 
owners' responsibil- 
ities. 

The manufactur- 
ers of trucks and wag- 
ons since the incep- 
tion of the industry as 
individuals have en- 
deavored to serve and 
satisfy their custom- 
ers, but for a consid- 
erable period the larg- 
est concerns have 
sought to create or- 
ganizations that 
would materially as- 
sist the owners to 
practically keep their 




The Branch of the White Company at 216 North Broad Street, Philadel- 
phia. Penn. 



machines in mechanically operative condition, as well 
as to minimize operating cost. Each company has dealt 
with its own problems according to the judgment of its 
executives, meeting the conditions as developed from 
time to time, and gradually formulating policies which 
were found to be best for all interests. 

Of course much depends upon the market, for ob- 



viously companies operating throughout the entire 
country would necessarily have standardized policies, 
which would be applied uniformly, and the develop- 
ment of system and organization would be an item of 
considerable expense, as well as the cost of mainte- 
nance. To apply these policies also necessitated or- 
ganization of the branches and agencies to the extent 

of having standard re- 
sources and facilities 
for the service of the 
owners, so that the 
machines could be 
kept mechanically ef- 
ficient with a mini- 
mum of lost time. 

One of the princi- 
pal objects of the 
manufacturers who 
have devoted special 
attention to what is 
known as service, has 
been to develop the 
agencies so that these 
could afford the same 
character of attention 
as the branches, and 
that all representa- 
tives should be able to 
do work practically 
as well as the factor- 
ies having equip- 
ment, facilities and 
expert workmen 
trained in adjusting 
and restoring their 
particular produc- 
tions. 

Emphasis should 
be made that the 
branch or the agency 
of the progressive 
manufacturer must 
meet competition on a 
different basis than 
promising free re- 
pairs or parts or work, because these necessarily 
represent money that cannot be included in the pur- 
chase prices of the trucks, and if provided will reduce 
whatever profit may be made by either maker or his 
agent. When components and labor are supplied 
without cost to the owner, the manufacturer and his 
representative are responsible for every condition that 
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may eventuate, through ignorance, neglect or abuse, 
and they are held accountable for the operative value 
of the machines as well. These burdens could not be 
assumed unless the owners are willing to pay for serv- 
ice as though the vehicles were rented, and the prices 
were in ratio to the risks taken. 

There is no good reason why a purchaser should 
expect from a truck manufacturer more than he will 
receive from the producer of any other type of ma- 
chinery, yet without exception the different concerns 
of the industry have undertaken to give careful over- 
sight and advise their customers, although they have 
in some instances defined their owner responsibilities 
closely and have adhered to them. Judging by ex- 
perience generally there is good reason for the buyer 
to regard promises of unlimited attention with sus- 
picion, because this would 
seemingly indicate lack of con- 
fidence in the machines, while 
at the other hand a well built 
vehicle, carefully designed and 
of good material, operated ra- 
tionally, ought to endure for a 
long period and afford satis- 
factory service. 

The necessity for a stand- 
ard service policy has long 
been evident, and there is rea- 
son to believe that within a 
comparatively short time all of 
the large companies will adopt 
the recommendation of the Na- 
tional Automobile Chamber of 
Commerce with reference to 
what has been by common ac- 
ceptance regarded as "service." 
Some of the large compan- 
ies have organizations and 



methods that can be readily 
adapted- to whatever policy 
may be standardized. Just to 
what extent "service" will go. 
and just what can be assured 
by uniform provisions, is un- 
certain, but there is no ques- 
tion whatever that each dealei 
will be required to keep stocks 
of parts that will be required 
through normal wear, will have 
workmen trained in adjusting 
and repairing the machines, 
and the owners of garages and 
repair shops remote from the 
branches and agencies will be 
educated and encouraged to 
specialize repairing these vehi- 
cles so that the owners will be 
assured that they can depend 
to the fullest extent upon them. 
The manufacturers who have the most advanced 
methods adhere rigidly to the terms of the standard 
warranty, but through their branches and agencies 
they insure to the owners the highest standard of work 
and have methods that mean careful economy of stock 
and labor, so that the maintenance and adjusting is ob- 
tained at the least cost and with the minimum of lost 
service. Some have equipped their branches with spe- 
cial tools, so that any work can be undertaken and per- 
formed equally as well and as economical as at the fac- 
tories, and they have systems of inspection of the ma- 
chines that will inform the owners the exact condi- 
tion of the vehicles at frequent intervals. 

As the standard of mechanical efficiency is fixed 
and the desire of the manufacturer is that the owner 
should operate his equipment at lowest cost, there is 




Portion of the Floor at the Station Devoted to Repairing, the Machine Shop Being- at the 
Rear, In the Background of the Illustration. 
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no reason for the owner to disregard reports that are 
obtained at considerable expense for his benefit alone. 
There may be supposition that the vehicle manufac- 
turer desires to supply new parts because of the profit 
obtaining through their sale, but the business man 
must understand that the longer a machine endures, 
and the greater its operating 
economy, the more will other 
buyers be influenced by its serv- 
ice, and they would be corre- 
spondingly discouraged if it is 
expensive and unsatisfactory. 

The facilities of some of the 
branches and service stations 
are surprising. With the stocks 
of parts and the tools and work- 
men, machines could be built 
quite equal to those produced by 
the factories. The departments 
are specialized in different 
works, and where time is money 
the owners' interests are care- 
fully conserved. Not only this, 
wherever possible the garage 
owners and repairmen are given 
every assistance and induced to 
give attention to their machines 
in localities where the owners 
are remote from the service sta- 
tions and branches. The policy 
of the White company is ex- 
tremely progressive so far as the 
encouragement of the outside 
shops are concerned, for the 
company believes that every 
owner ought to have in the lo- 
cality in which his machines are 
operated the White specialist, 
who can be depended upon for 
whatever service may be neces- 
sary, instead of relying wholly 
upon the branches or agencies or 
the factory. 
Service of White Company. 
The service afforded by the 
company through its branch at 
216 North Broad street, Phila- 
delphia, Penn., is typical of what 
is given by the White organiza- 
tion throughout the country, 
and the policy is reflected by 
the special effort to develop 
White specialists in the suburbs 

and the adjacent territory who can give a degree of 
service that has the approval of the company. 

Through its travelling service men the White com- 
pany has placed at the disposal of garages and repair 
shops the advice and service from men thoroughly 
trained in White methods. If an owner wants to train 
a man to work especially on White trucks he can send 



him to the branch, and there he will be given work in 
one department after the other until he has learned to 
adjust and operate trucks and is thoroughly capable. 
This applies equally well to White truck owners who 
may desire to install machine shops of their own, or 
who wish to train drivers or garage operators. Of 
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course in such a case the wage of the workman while 
he is at the White plant is paid by the person or com- 
pany that sends him there. 

The importance of good service to the truck own- 
er in the sense of prompt attention to any repairs that 
may be needed and of their workmanlike completion, 
is very great. The pleasure car user is merely em- 
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barrassed when his car is not serviceable, for after all 
the interruption is only of his pleasure. But the mo- 
tor truck is the basis of delivery. It is the connect- 
ing link between the seller and the consumer. Its use 
represents value. 

Service Vital to Business. 
The best of salesmen, the finest of stocks and the 
most fascinating advertising are valueless to the busi- 
ness man unless the goods can be delivered to the 
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The Record That Authorise* Work nod the Manner of Itemizing" the Operation*, Stock and 

Labor of the Job. 

purchaser on time and in good condition. The truck 
is the agency that accomplishes that delivery. When 
the truck is out of commission the entire business is 
tied up. Therefore service is imperative. 

But good service, as the W hite Philadelphia branch 
sees it, is not a gratuity. Yet its scope is not simply 
confined to making repairs to a truck. It involves also 
keeping in touch with the working of the car, pointing 
out to the owner, driver or traffic superintendent, what 



can be done to safeguard the machine and get the best 
results from it. 

In addition to the main branch there are garages 
in every city in the territory adjacent to Philadelphia 
that are being developed as White specialists and 
eventually — when the number of trucks in use makes 
it possible — there will be factory trained White ex- 
perts in each of these cities. 

The Philadelphia branch of the White company is 
housed in a magnificent build- 
ing overlooking Broad street. 
The salesrooms are on the first 
floor, those in front being de- 
voted to passenger cars, and in 
the rear to trucks. Behind this 
still is the inspection depart- 
ment and the garage. Entrance 
to the garage and service sta- 
tion is from Carlisle street, off 
Race. It is used for both pas- 
senger cars and trucks. 

On the first floor next to the 
garage is the superintendent's 
office. His location permits 
him to keep in close touch not 
only with customers, but with 
all departments of the work 
under his direction. The first 
floor is used for giving service 
to customers, for making minor 
adjustments and for the stor- 
age of trucks in the garage. 
The garage is not, however, 
open to the public for the stor- 
age of vehicles. 

Commercial cars are 
brought to the inspection de- 
partment once a month for ex- 
amination and minor repairs, 
such as can be made in half a 
day. As soon as the examina- 
tion has been made the owner 
is notified in a letter from the 
inspector of the exact condi- 
tion of his truck. This letter 
advises the owner of the ad- 
justments made and informs 
him of which parts are so 
worn as to require immediate 
attention. 

In addition to this inspection service at the garage 
a travelling inspector spends 15 days of every month 
in the city of Philadelphia and 15 days in the sur- 
rounding towns. He inspects each machine, except 
those inspected at the garage, once a month, and once 
in every three months he examines every White truck 
or car in the territory that is known to the branch. 
This includes second-hand cars and very old models. 
On the mezzanine floor, which may be entered 
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either from the service department at the rear or the 
magnificently furnished salesroom in front, are the 
branch offices, including those of the branch manager, 
sales manager and salesmen. 

Back of the offices is an up-to-date paint shop, 
equipped both in material and tools and in men to 
turn out high-class work. On the third floor is the 
stock keeping department. This is very complete and 
is carefully arranged so that any part can be instantly 
obtained. The stock on hand is never allowed to fall 
below a minimum number that is based on probable 
demand for parts from customers. Parts for all 
models of cars that are now built or that have been 
built by the White company are stocked. Even com- 
ponents for White steamers can be had upon order. 

The staff in charge of this important department 
is made up of a chief stock keeper and a number of 
helpers. Every week an inventory is taken that is sent 
to the Cleveland office of the company. Any shortage 
is immediately made up by shipments from there, and 
in this way the stock on hand is really controlled from 
Cleveland. Back of the stock room is a storage room 
for new cars. 

The fourth floor is given over to a repair shop. This 
is equipped with a large number of automatic ma- 
chines, including a 50-ton press, two drill presses, two 
lathes and a shaper. The equipment includes a large 
number of jigs and special small tools that have been 
built at the factory for special White work. 

Saving Time in Service. 

It is recognized that to save time is one of the most 
important functions of the service station, for every 
hour that a truck is out of service may be of serious 
consequence to its owner. Whenever a new job is 
given out workmen are notified five minutes in ad- 
vance of the actual starting time, so that they may be 
able to get ready and stamp their time cards before 
beginning the work. Thus every minute for which 
the owner is charged is actually put upon the work for 
which he is paying. All the day and job cards are 
stamped with time clocks, so as to obviate any possi- 
ble disputes. Every minute is accounted for and the 
record is kept with absolute accuracy. 

In the repair department a specialist has been de- 
veloped for every kind of work. There are, for exam- 
ple, men especially trained for work on steering gears, 
magnetos, carburetors and rear axles. In the motor 
department the work is further specialized, each man 
working on only one part of the motor. 

The company has not hesitated to put as large an 
investment into equipment for the plant as can be used 
with economy in time and cost of repairs. The cus- 
tomer shares in any economies affected since he pays 
the same hourly rate for labor, although the job is ac- 
complished in a shorter time. 

When a machine is brought into the garage it is 
taken in hand by the man in charge of the garage. A 
record is made of the time the car was brought in. 
This is often valuable later in preventing petty dis- 
putes based on misinformation furnished by a driver 



to his employer concerning the time at which he deliv- 
ered a machine for attention. 

The vehicle is then turned over to the repair de- 
partment foreman, who gives it to the tester. Under 
ordinary conditions it is possible to find out the exact 
condition of the car by a test on the floor, but if it is 
necessary a road test is given, so that when work is 
done the repairmen may have the most accurate data 
regarding its condition to guide them. 

Report Made to Owner. 

A complete report is also made to the owner. This 
includes, when desired, an estimate as to what the 
cost of the repairs will be. But a great many firms 



Owner — 
Addrrwn 



Skip To- 
Addrraa- 



REPAIR MEMO. SHEET 

Repair Order No.— 

M. O. Order No. 

Cuatomer'a Ref. 

-Receiving Slip N©.- 



Charse 

Car or Part 
to Be Repaired 

Transportation 



-Date Reeelved- 



-pnte Shipped- 



Cknrirea Via 


1 


FRONT AXLE AND STEERING GEAR 


2 


MOTOR 


8 


CARBURETOR, MAGNETO AND IGNITION SYSTEM 


4 


TRANSMISSION AND CLUTCH 


R 


REAR AXLE AND DIFFERENTIAL 


e 


FRAME, SPRINGS. STRUT RODS, ETC. 


7 


WHEELS AND BRAKES 


N 


S. S. GENERATOR, WIRING BATTERY, ETC. 


» 


EQUIPMENT 


10 


MISCELLANEOUS 



Date Completed- 



-Foremnn- 



Repalr Mrmorandum, om Which la Recorded the Work to Be 
Doae aad Detail of the Order. 

who have been dealing with the branch for a long time 
and know its methods do not ask for such advance es- 
timates. 

Meantime a repair tag has been made out in dupli- 
cate. One is retained in the repair shop and the other 
is turned over to the customer. If the job is to be com- 
pletely overhauled the body is removed from the 
chassis and turned over to the painting department. 
In this way it is possible to have the body paint dry 
by the time the chassis repairs have been completed. 

The work is then assigned to the shop foreman. 
The engine is taken out and removed to the machine 
shop, the wheels are taken off and the rear axle steer- 
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ing gear, radiator and transmission gearset are all 
turned over to different specialists. The floor crew 
gives attention to the frame, springs and front axle. 
In cases where riveting is necessary pneumatic ham- 
mers are available for the work. If compressed air is 
wanted it is obtained from various leads located 
throughout the building. 

Sanitation and the comfort of the workmen have 
been taken into consideration in the arrangement of 
the repair department. An excellent system of ven- 
tilation has been installed. There is ample room for 
the workmen on all the repair work that is likely to 
develop at one time and the freedom of movement, 
made possible by the spacious quarters, influences re- 
ducing the labor cost on the work. 

Extreme care is taken to guard the stock and sup- 
plies. Nothing can be secured without a requisition 
which has been signed by the foreman in charge of the 
work and presented to the head of the stock depart- 
ment. This shows who authorized the use of the part 
and it is easy later to determine whether or not it was 
necessary. 



Tim* Started TIME CARD Time Flntahed 
Repairman 

Job Mo 

TOTAL 



Hoard Mlnuten 



Xante of Owner. 



WORK DOVE 



Approved Foreman 



Time Card, on Whleh the Work la Specified and the Time la 
Stamped by Clocka to Inaure Asalnat Error. 

Supplies of any kind are charged to the men ob- 
taining them, and also against the job. Responsibility 
is thus established and if there has been any waste the 
offender can be called to account. Moreover, the 
stock charges can be consulted in making up the bill 
for the owner of the car. 

How Repair Sheet Is Made Up. 

The repair sheet is made up from the time cards of 
the men, stamped with the time of beginning and end- 
ing work on the job, from requisitions sent to the 
parts department, from stock charges, etc. 

The owner has the privilege of sending a new 
driver to the White branch, where the superintendent 
puts him at work as helper to a skilled workman and 
he is taught every detail of the construction of White 
trucks thoroughly. 

When driving instructions are given the novice is 
put in charge of a trained driver, who drills him in all 
the routine operations, such as lubricating, tank filling, 
washing, etc. All conditions and contingencies that 
may effect the successful use of the truck are care- 



SHOP REPAIRS REQUISITION 

REPAIR CARD NO DATE >0. 

FOR WHOM 

Quan. Part No. Na 



SHiNKD. 



Foreman 



Repair Shop Hrqnlaltlon. with Which All Material I'aed for 
Work la Withdrawn from Stock and Authorized by the 
Foreman. 

fully explained to him, and every probable exigency 
that may eventuate in the operation of the truck is 
forecasted. 

Through this careful training the White company 
has developed many skillful drivers from men who for- 
merly drove horses, so that the owners have the serv- 
ices of dependable men who know the owners' busi- 
nesses and customers, and who are familiar with street 
conditions and traffic. 

All these carefully developed facilities are at the 
command of the White truck owner day and night and 
seven days a week, so there is never a time when 
prompt attention to White trucks cannot be secured 
from the branch in the shortest possible time. 

The branch charges its customers practically cost 
for the use of trucks that are used to replace their own 
while these are undergoing repairs. It charges from 
$1.50 to $3 a day for wheel rental, while it supplier 
without charge some parts for emergency use on 
which the depreciation is likely to be slight. 

It charges electric storage batteries for its custom- 
ers and is in a position to carry out for them any work 
that may be desired upon their trucks. It does not 
make monthly maintenance contracts with truck 
users, but charges for each job separately. 



The Sternberg Motor Truck Company, originally 
incorporated as the Sternberg Manufacturing Com- 
pany of Milwaukee, Wis., has again changed its name 
to the Sterling Motor Truck Company. This is to con- 
form with the name "Sterling" that has been adoped 
for the trucks. 
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FOR WHOM 
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Shop Repalra Credit, with Which I aimed Material la Returned, 
to Stock and the Company Safeguarded Aaralnat Waxte. 
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NEW GOODRICH TIRE POLICY. 



ONE-TON PALMER-MOORE TRUCK. 



New recommendations as to the sizes of truck tires 
to be used have been issued by S. V. Norton, manager 
of the truck tire department of the B. F. Goodrich 
Company. The company now recommends the use of 
five and six-inch single tires in preference to three and 
3^2-inch duals. But where conditions demand seven- 
inch single tires or larger it is best to use four, five or 
six-inch duals. 

"Momentary overloading in which a tire or part of 
tire is called upon to stand a pressure that breaks it 
down so badly that it cannot recover is the cause of 
more damage to tires than any other thing," says Mr. 
Norton. 

"In the smaller sizes of dual tires, less than four 
inches wide, neither tire is large enough to bear the 
whole load successfully when conditions exist that 
throw it all on the one tire. Something approaching 
this condition occurs on crowned roads where the 
curve in the surface places more of the load on the in- 
side tire than on the out- 
side. 

"The objection to sizes 
larger than seven inches wide 
is that internal friction gives 
rise to heat, which is not 
readily radiated from so large 
a tire. This may result in per- 
manent damage." 

The advantages of single 
to dual tires are summed up 
as being a saving in tire first 
cost, saving in wheel cost due 
to narrower felloe, narrower 
band and other changes in 
wheel design; saving in the 
unsprung weight of the 

wheel ; saving in labor for applying one tire 
to wheel as against applying two ; larger tire units 
better absorb inequalities in the road, and better com- 
pensate for slant of the road crown; they are more 
readily fitted with non-skid chains ; better trackage of 
rear with front wheels; greater height of rubber tread 
and therefore greater life; less leverage strain on axle 
and bearings because of narrower width. 

Mr. Norton believes it is an error to rate a dual tire 
higher than twice the rating of the single tires of which 
it is composed. 



Larger Machine Built to the Standardized 
Design Widely Known. 



The Palmer-Moore Company, Syracuse, N. Y., 
builder of Palmer-Moore light trucks, which for sev- 
eral years specialized the production of a machine of 
1600 pounds capacity, has begun the manufacture of a 
truck of 2000 pounds capacity which has somewhat 
increased dimensions, but which is in accordance with 
the design of the smaller vehicles, which has been 
proven by service to be extremely satisfactory. 

One of the characteristics of the Palmer-Moore 
trucks is the engine, which is a two-cycle, three-cyl- 
inder type, either air or water cooled, the water cooled 
motor with thermo-syphon circulation being the stand- 
ard product. The machine in all other respects is con- 
structed to conventional practise. One of the claims 
made for the trucks is extreme economy and ef- 
ficiency, and the statement is made that the 2000-pound 




BALTIMORE LIMITS TRUCK WEIGHT. 



An ordinance has been passed by the Baltimore, 
Md.. city council forbidding any truck weighing more 
than 12.000 pounds with load to pass over the city 
bridges, and the owner of any truck that weighs more 
than 14.000 pounds must obtain the permission of 
the city engineer for it to be driven through the streets 
•of the municipality. 



The Latest Palmer-Moore Production. ■ Larger and Heavier Built Truck, Having Load 

Capacity of 2000 Pound*. 

machines will be equally economical and efficient. 

The new model is considerably larger and some- 
what heavier in general construction than the 1600- 
pound type, and is designed to meet a demand for a 
medium capacity truck that has unusual strength and 
capacity for bulk load without materially increasing 
the operating cost. 

The wheelbase of the 2000-pound truck is 126 
inches and the chassis has body equipment that is 120 
inches length inside measurement. The motor is the 
same type used in the smaller vehicles, but the frame 
is longer and the springs, axles, wheels, chains and 
sprockets are heavier. The wheels are equipped with 
four-inch tires on the rear and 3'/>-inch tires on front. 

The accompanying illustration is one of the first 
chassis turned out. which was purchased by the city of 
Syracuse, N. Y., for use as an emergency wagon, and 
on this is installed a standard open express body with 
a permanent cab over the driver's seat. It is in the 
service of the department of public works. The equip- 
ment includes electric headlights and a hub odometer 
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for one of the front wheels. Since delivery the ma- 
chine has given excellent satisfaction. These chassis 
are equipped with different standard bodies to the or- 
der of the purchaser. 



KISSELKAR BUSINESS LARGE. 



The Kissel Motor Car Company has this year experi- 
enced a large increase in business in every part of the 
country and particularly in the large city markets, ac- 
cording to G. C. Frey, sales manager. The demand in 
New York, Chicago, Boston and Philadelphia has been 
unexpectedly large and Minneapolis, St. Paul and Mil- 
waukee, where many KisselKars are in service, have 
taken unprecedented numbers. Much of the produc- 
tion has gone to the Pacific Coast and the agricultural 
districts of the West. All estimates on 1915 produc- 
tion have been upset and the company will dispose of 
every car that it can build during the selling year. 

The company has municipal service trucks in up- 
ward of 50 cities. These include motor driven fire ap- 
paratus, street sprinklers and flushers, police patrols, 
ambulances, water department fleets, waste pick-ups 
and dump wagons. Recent purchases have been made 
by Council Bluffs, la.; Duluth, Minn.; Butte, Mont.; 
Vallejo and Riverside, Cal.; Alliance, Neb., and She- 
boygan, Wis. 



GOODYEAR TRUCK PNEUMATICS. 



Special size pneumatic tires for use on trucks are 
now produced by the Goodyear Tire and Rubber Com- 
pany of Akron, O. These tires are specially designed 
for machines which carry glassware or other fragile 
material in which the cushioning effect of pneumatics 
is desirable. They are not expected to yield a mileage 
equal to solid tires. A considerable outlet for such 
tires is developing for sightseeing 'buses where easy 
riding is demanded, and on fire apparatus which must 
travel at high speed. 

These tires can be easily changed in a few minutes 
anywhere. They are built like the smaller Goodyear 
pneumatics except that the side walls contain extra 
plies of stout fabric and the treads of tough rubber are 
double thick to preclude the possibility of ordinary 
punctures. The use of these tires is said to cut truck 
repair bills 70 per cent, because vibration is deadened 
and the mechanism more fully protected. 



KELLY-SPRINGFIELD APPOINTMENTS. 



Announcement is made by James L. Geddes, presi- 
dent of the Kelly-Springfield Motor Truck Company, 
Springfield, O., that Walter C. Guilder has been ap- 
pointed factory manager in charge of production. Mr. 
Guilder has had a long experience in this work, having 
been for several years in that capacity with the Mack 
Motor Truck Company at Allentown, Penn. Before 



taking his present positon he was with the Timken- 
Detroit Axle Company. Louis P. Kalb has been ap- 
pointed engineer. He is a graduate of Cornell with an 
M. E. degree and was for i]/ 2 years with the Pierce-Ar- 
row Motor Car Company in various capacities. C. F. 
Gardner has been appointed assistant to the president. 
He was formerly with the Remy Electric Company of 
Anderson, Ind., and with the Stoddard-Dayton Motor 
Car Company of Dayton, O. 



AMERICAN TRUCKS LONDON 'BUSES. 



A year ago it would have seemed impossible that 
American trucks chassis should be used for motor 'bus 
service in London streets. But recently 30 Amer- 
ican trucks were purchased by the Great Western 
Railway of England and are now operated in London. 
The trucks are an internal gear type and have passed 
the tests provided by Scotland yard to assure quietness 
of operation. 

The London regulations for 'buses are the strict- 
est in the world, especially with regard to noise. Be- 
cause of noise the side chain drive has been banned. 
English manufacturers have developed a type of shaft 
drive to meet the conditions. Internal gear drive is 
favored on the continent and the introduction of Amer- 
ican trucks of that type may affect the English build- 
ers. 



NEW CONCERN SELLS KNOX TRACTORS. 



A new company entirely separate from the produc- 
ing organization has been formed to market Knox 
tractors and other Knox products. It is known as the 
Knox Motor Associates and will hereafter handle ad- 
vertising as well as sales. 

The officers of the company are : President. H. G. 
Fisk ; secretary, C. H. Beckwith ; treasurer and general 
manager, E. O. Sutton. During the past year the 
company has developed a new four-wheeled tractor, 
which is especially adapted to hauling heavy materials 
such as lumber and structural iron. There is a grow- 
ing demand for the detachable power plant of the trac- 
tor type, and an energetic campaign will be conducted 
for that market. 



AUTOS AT BIG WHEAT SHOW. 



A feature of the International Wheat show to be 
held in Wichita. Kan., Oct. 4 to 14, will be a display of 
automobiles and trucks arranged by the Wichita au- 
tomobile dealers. Every automobile dealer and acces- 
sory distributor in the territory is interested in the 
plan and every inch of the &800 square feet of floor 
space that is available has been taken. The cars will 
be seen by 150.000 well-to-do Kansas and Oklahoma 
farmers. Practically all the standard makes will be 
displayed. 
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PRACTICAL MOTOR TRUCK MECHANICS. 



A wood vise, such as is common in private garages, 
may be easily converted into a vise for holding metal 
pieces. Obtain an old 12-inch fine file, heat it and al- 




FIk. 18 — A, Metal-Holding Jaw* Fitted to Wood Vl»e« B, Method 
of Holding Hound Material In an Ordinary Brack Viae. 

low it to cool. It should then be cut so that two jaws 
may be secured. Two holes can then be drilled and 
countersunk. Now cut a recess in the wooden jaws of 
the vise with a chisel, a little less in width than the 
file. The pieces of file can then be hardened if desired 
and attached to the wood vise as illustrated in Fig. 
19 A. 



EASILY MADE PIPE VISE. 



A smooth pipe or rod may be firmly held without 
denting in a smooth jawed vise by the following 
method. Obtain a square nut or other stock of the 
right size and place it on the arm of the vise as shown 
in Fig. 19 B. The article to be held should be placed 
on the nut and when the jaws of the vise are brought 
closer together, the lower corners will grip the piece. 
This method of gripping will not mark the surface and 
will securely hold smooth, round articles. 



SILENCING NOISY RIMS. 



When trucks are equipped with demountable rims 
one may note an annoying sound at each revolution of 
a wheel. The noise may cause the motorist to believe 
that the spokes of the wheel are loose. The trouble is 
generally to be located in the bolts which retain the 
rim to the wheel. The wear is usually the result of 
running with the bolts too loose and the only proper 
remedy is to v replace the old bolts with new. A tem- 
porary remedy for this trouble, however, may be easily 
effected by loosening the bolts and inserting a small 
piece of leather between the wedge and demountable 
rim, as shown in Fig. 20 A. 



REPAIR OF OLD TIRE CASINGS. 



Tires much worn in a section, in condition that 
does not warrant repair by an expert or an adjustment 



with the maker, may frequently be repaired by the 
owner so that a few hundred miles of service may be 
obtained. Carefully clean the inside of the casing with 
gasoline for about six inches on either side of the blow- 
out. From an old tire which cannot be repaired, cut a 
good section about 12 inches long and cut off the bead 
as shown in Fig. 20 B. Clean the outside of the patch 
with gasoline and trim the sharp edges to a feather 
shape. Apply three separate coats of cement to the 
inside of the casing and to the outside of the patch and 
when dry combine the two pieces after the same man- 
ner as a common tube patch. Small holes can now be 
punched through the casing and the patch and small 
copper rivets inserted, as shown in Fig. 20 B. A 
smooth piece of canvas should then be cemented to the 
patch to insure the inner tube against sharp edges and 
from being pinched. 



POLARITY DETECTOR. 



Several methods may be used to determine the 
polarity of electric wires, but a very simple, yet ac- 
curate detector, is made by immersing a piece of white 
filter paper in a solution of sodium sulphate, to which 
has been added a small quantity of phenol phthalein. 
If the paper is touched while wet with the negative 
wire, a violet color appears, but when touched with 
the positive wire there is no change in color. Filter 
paper treated in this manner is sensitive to very feeble 
currents. Blue print paper can also be used for the 
same purpose. If touched with the negative wire, a 
white spot will develop, but the positive wire has no 
effect upon the color. 



CHANGING TRUCK SPEEDS. 



With many large trucks it is extremely difficult 
to reduce the gears of the transmission gearset to get 
slower speed. To force a slower moving gear into 




Fig. 20— A. Silencing Nolar Tire Rim with Leather Strips) B. 
Tire Section Trimmed for Fitting to Shoel C, Section Cement- 
ed and Riveted In Place. 

mesh with a faster moving one causes noise, and gen- 
erally serious wear on the gears and shaft bearings. 
This clashing can be avoi ded by rapidly kicking the 
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clutch twice. For example, if a car is climbing a hill 
at high speed and it is necessary to shift to the next 
speed lower, this change could be made in the follow- 




Flg. 21 — A. Handy Method of Determining; Threud Plteh with n 
Kale; B, Removing Metal Chips with ■ Magnetized Rod. 

ing manner: Throttle the motor and throw out the 
clutch, and then place the speed lever in neutral. With 
great rapidity let the clutch in and push it out again. 
This kick slows the gears of transmission to the slow 
turning of the motor and the result is that the two sets 
of gears will be revolving at approximately the same 
speed and the changing can be made easily and noise- 
lessly. It should be distinctly understood that this 
double kicking must be done correctly, and quickly, 
because the momentum of the car must not be lost. 



MEASURING SCREW THREADS. 



When determination of the pitch of a screw is nec- 
essary and a thread gauge is not to be had a scale may 
be placed on the screw as illustrated in Fig. 21 A. The 
end of the scale should be opposite the top point of any 
thread and the spaces counted under the scale between 
the threads for one inch. If there are eight spaces 
within the inch, for instance, the screw is eighth-inch 
pitch, or has eight threads to the inch. 



REMOVING METAL CHIPS. 



It is frequently found necessary to drill some sta- 
tionary part of a machine. If the hole is to be used 
for the entire depth and has not been drilled complete- 
ly through the part, removing the metal chips may be 
difficult. Nothing can be found handier for this oper- 
ation than a small magnetized rod or tool. Simply 
insert the rod in the hole and when removed some 
chips will adhere to its surface, as shown in Fig. 21 B. 
A small rod or tool may be easily magnetized by plac- 
ing on a charged plate. 



HOME MADE SMALL JACKS. 



Small jacks are very useful equipment for any re- 
pair shop or garage. A jack similar to that shown in 
Fig. 22 A can be easily made in the following manner. 
Obtain a fairly large size bolt having a hexagon head. 
Cut off the threaded end and file the surface flat, and 



drill and tap a hole through its centre for the entire 
length. The screw can be a part of an old clamp hav- 
ing a swivel head, as shown in Fig. 22 B, or it can be 
made from a smaller bolt, the head being filed to a 
point, as shown in Fig. 22 C. For convenience of turn- 
ing, small holes may be drilled through the top of the 
screw to receive a small rod. 



REMOVING BROKEN SCREWS AND BOLTS. 



The removal of broken screws and bolts is some- 
times difficult work. A common method employed is 
the striking of a small chisel at the edges of the broken 
part. While this operation may be successful, it is not 
advised, as the threads of the hole may be damaged. 
A better and more workmanlike way is to drill a small 
hole in the stub and then drive a tapered four-sided 
punch into it. as shown in Fig. 22 D. The punch head 
can then be gripped with a small wrench and the 
punch and the broken screw removed as a unit. 



ANGLE DROP LIGHT. 



It is often necessary to direct the rays of an electric 
drop light in a particular place so that they will il- 
luminate an object upon which work is to be done. The 
light may be tilted in any desired direction by attach- 
ing a small piece of string to the cable and a small 
hook made of wire secured to the other end of the 
string and fitted to the rim of the shade, as illustrated 
in Fig. 23 B. The string may be lengthened or short- 
ened according to the angle desired. The light may be 
cast in any direction by moving the hook around the 
rim. 



SAFELY LOCATED SWITCH. 



In garages where working space is limited, it is a 
dangerous practise to install an electric switch on the 
side walls, as contact with a piece of metal may cause 
injury to a workman. Usually a fitting similar to that 
shown in Fig. 23 A can be made. Install the switch 
on the ceiling and at a point directly over the handle 




Fig. 22 — A, B and C, Forma of Small Jacka for General Uaei D, 
Suggestion for Removing Broken Bolta and Stnda from 
Holes. 

and on the ceiling, secure a small block or hook. With 
a sharp knife cut a small groove around the handle of 
the switch and then attach a strong cord, taking care 
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that both ends are left quite long. Pass one end of the 
cord through the block and allow the other end to 
hang free. At a convenient reaching distance the cords 




Fig. 2S — A. Practical Guarding; of an Electric Circuit Swltchj B, 
Manner of Holding a Drop Light at an Angle. 

may be cut and a small tag marked "on" attached to 
the string passed through the block and a tag marked 
"off" placed on the free cord. If necessary the switch 
may be enclosed in a wood box, small holes being 
made for the cords to pass through, as shown in the 
sketch. 



METHOD OF TEMPERING LATHE TOOLS. 



Several methods of tempering lathe tools are exten- 
sively used, but one of the best is as follows : Take 
an inside boring tool similar to that shown in Fig. 
24 A and heat it to the proper hardening temper to 
about a half inch from the cutting edge. Then plunge 
the entire tool, cutting edge down, into a bath. The 
tool should then be polished with emery cloth as far 
back as X. Next heat a pair of blacksmith tongs to a 
white heat and grip the tool just behind the line. The 
hot tongs will draw the temper evenly. The temper 
should be drawn to a light blue and the part instantly 
cooled in a bath of cold water containing salt. Of 
course the size of the tongs used will depend upon the 
size of the tool. 



COMPRESSING VALVE SPRINGS. 



After grinding the valves of large motors, it is 
many times found to be a difficult task to replace the 
valve springs. An easy and practical method is to 
place the spring lengthwise in a vise and gradually 
tighten it until it is fully compressed. Run two strong 
pieces of cord through the coils and fasten securely. 
Rmove from the vise and adjust to the valve in the 
usual manner. When everything is set the spring may 
be released by cutting the cord with a knife. 



BORING HOLES IN GLASS. 



as the hole desired, and grind the edges and the point. 
The file can now be placed in an ordinary carpenter's 
stock. Place a piece of cloth or waste on the bench 
and lay the glass on it. A putty mold should now be 
formed around the part to be drilled and the centre 
filled with turpentine. The hole can now be drilled in 
the ordinary way, using but slight pressure on the tool. 
It is imperative that the point of the file be kept moist 
with the turpentine. 



There are many methods of making holes in plate 
glass, but one of the simplest which can be success- 
fully accomplished by any motorist is illustrated in 
Fig. 24 B. Obtain a three-cornered file, the same size 



INSERTING SPARK PLUGS. 



Metal will expand to a certain extent when sub- 
jected to heat. Frequently the removal of spark plugs 
is extremely difficult, and the cause was that the cold 
plug was tightly screwed into a hot cylinder. When 
the plug and cylinder become hot, both expand equal- 
ly, causing an extremely tight fit. One should fairly 
seat the cold plug in the hot cylinder, and when the 
plug is hot it may be securely tightened. Or the plug 
may be seated fully when the cylinder is cold. 



EMERGENCY FUNNEL. 



Frequently when on the road a funnel is necessary 
to pour a fluid into some part of the machine. In such 
exigencies the ordinary hand horn will serve as a prac- 
tical substitute. Simply disconnect the horn and re- 
move the reed, and after cleaning it will serve admir- 
ably. 



TO DRILL TEMPERED STEEL. 



Removing a broken tap from a hole is not an easy 
operation and generally the most practical method is 
drilling. Usually the tap must be annealed before 
drilling, but if the cutting edge of the drill and the 




F*lg. 24— A, Method of Tempering Small Metal Porta; B, Boring 
Glaaa with Improvised Tools. 

tap be kept wet with spirits of turpentine the drill will 
cut freely, although without this lubricant the cutting 
edge would simply wear off. 
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ESCO DETACHABLE STEEL TRUCK WHEELS. 



STEEL wheels have been used by several builders 
of motor trucks in America, but in Europe, and 
particularly in England, where the supply of suitable 




Ksco Steel Wheels with Detachable Rim Designed for I'se on 
the Front Axles of Trucks, Showing; Both Sides. 

wood for wheel construction is limited and costly, 
there is a much more general use of such equipment. 
These wheels have been built of several types, with 
solid spokes and rims, cored spokes and solid rims, 
cored spokes and rims, and built-up wheels in which 
the spokes and rims are constructed of steel stampings 
riveted together. In this country steel wheels have 
been cast with solid spokes and rims, with cored spokes 
and solid rims, and with cored spokes and rims, and 
malleable iron has also been used. 

The White Company and the Locomobile Company 
of America have used steel wheels as standard equip- 
ment, these being constructed to their own designs 
for several years with considerable success. Several 
firms in the United States are agents for imported 
steel wheels, but these are seldom installed by owners. 
In view of the considerable number of trucks that are 
now being built for export, and the more general use 
of steel wheels abroad, there is reason to believe that 
machines intended for industrial service in Europe 
would be more favored as against European built ve- 
hicles if they were fitted with this equipment. 

The Electric Steel Castings Company, Ltd., Shef- 
field, England, agent for the George Fischer Electric 
Steel Works of Switzerland, is now supplying a type of 
steel wheel having a detachable rim. considerable 
numbers of which are used by two manufacturers who 
are producing machines exclusively for the English 
war department. The claims are made that with this 
equipment the purchase of spare wheels is unneces- 
sary ; that the changes of rims can be made by the 
driver in very short time ; that tires can be reversed to 
equalize wear without expense or loss of time ; tires 
can be placed on rims without material delays ; that 
wheel adjustments after tire changes are not neces- 
sary, and there is greater tire economy. 

The wheels are built for both forward and rear 
axles, and have been given the trade name of Esco. 
They are designed for all types of solid or pneumatic 
tires that can be used with steel or metal base or band, 



and the principle of construction does not differ mate- 
rially from several makes of demountable rims that 
are built in this country. These wheels are cast with 
circular spokes and with rims that have considerable 
taper. At the largest circumference of the rim is an 
external flange that is integral with the rim, and which 
is the seat of the rim or band that carries the rubber 
tire. At the other side of the rim is an internal flange 
that is of considerable depth, the outside edge of which 
is approximately even with the outside edge of the 
tire. 

When the tire is applied it will be a loose fit on the 
rim when seated against the external flange. The 
space between the taper rim and the tire band is partly 
filled by a number of segments that conform to the 
contour of the rim and are in effect sections carrying 
wedges that are forced between the rim and the tire 
band, having flanges to correspond with the external 
and internal flanges of the wheel rim. The internal 
flanges of the segments are drawn to and seated 
against the internal flange of the wheel by heavy bolts, 
so that the tire is held rigidly. The nuts of the bolts 
are inside of the rim of the wheels, fitted with dual 
tires, and on the inside of the wheels for front tires, 
so that the nuts may not be sheered or the bolts bent 
should the wheel be driven so as to contact with the 
curb. Tightening the nuts will wedge the tire firmly 
and the nuts can be quickly loosened should there be 
need, for when one segment is removed the pressure 
is sufficiently diminished so that the others can be 
easily taken off. 



EXPLOSION PROOF MINING MOTORS. 

In experiments to determine methods of lessening 
danger from the use of electricity in the mining indus- 
tries, the United States Bureau of Mines has discov- 
ered a successful explosion proof motor for work in 
mines where gas and coal dust if ignited by an electric 
spark might cause a disastrous explosion. A descrip- 




Kbco Steel Rear Wheels for Trucks with Detachable Rims, the 
Rim Locking; Segments Being; Attached. 

tion and specifications for such motors can be secured 
by applying to the bureau, as well as a detailed de- 
scription of the tests which the motor has undergone. 
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NATION'S NEED OF MOTOR ARMY TRANSPORT. 

Successful Use of American Trucks in European Warfare Proves the Usefulness of These 
Types, But Special Constructions and Equipment Are Absolutely Necessary. 



IT IS generally understood that as a result of its ob- 
servance of the use of motor vehicles in the Euro- 
pean war the United States army will shortly begin 
the modernization of its transport wing by large pur- 
chases of motor equipment. 

Certainly the logic of the situation demands such a 
step. At present the American army has practically 
no motor transport, but in case of a war would have to 
depend upon mules and horses or what it could buy in 
the open market. Neither has the government subsi- 
dized private truck operators to secure the use of 
trucks that come up to military requirements so that 
they may be taken over in the event of war. There is 
no law that will authorize the commandeering of pri- 
vate property for government use, no matter what the 
need. 

European experience so far has shown 
that the motor vehicle constitutes the 
backbone of the modern army. Without 
it either of the contenders on the western 
front, particularly, would be helpless. All 
doubts as to whether the motor has 
reached a sufficient development to be de- 
pendable and efficient in war have been 
removed. 

Furthermore, the performance of 
American trucks in the service of the va- 
rious armies makes it plain that they are 
equal in every way to the best trucks pro- 
duced elsewhere. 

Study in detail of the methods used in 
Kurope and the results obtained will 
probably dictate the type of motor vehi- 
cles to be adopted and the specifications 
approved for the various- types, the de- 
gree of standardization required and other matters of 
that sort. 

Before the war the armies of the various belliger- 
ents had made a careful study of trucks and had adopt- 
ed more or less standardized specifications which any 
truck accepted for military service must meet. Com- 
mercial owners who used those types of trucks and 
held them in readiness for war service were placed 
under subsidy. 

Subsidized Trucks Very Few. 

The development of the truck, however, had been 
so recent and so little time had elapsed since the adop- 
tion of the standards that not many trucks built to the 
specifications were available. Even had the regular 
armies been completely equipped with them and a con- 
siderable number had been in reserve they would have 
not been sufficient in number to serve the extra de- 



mands brought about by the calling of vast numbers 
of reserves and of volunteers to the colors. 

This situation made it necessary for the govern- 
ments to abandon their standardized specifications and 
to accept for service practically any truck that would 
run. This in itself proved to be a considerable disad- 
vantage. The field repair shops, to accomplish quick 
and effective service, must be equipped with ample 
quantities of spare parts for the trucks in use and the 
multiplication of designs has made the variety of these 
parts necessary staggering in number and added great- 
ly to the impedimenta of the various armies. 

To some extent this has been overcome by stand- 
ardizing large fleets serving different portions of the 
line with trucks of the same make and model, so that 
each service station at the base need have only com- 




Field Motor Track Hepalr Shop and Some of Its Facilities. Attached to the 
Australian Corps of the English Army. 

plete assortments of parts for from one to three or four 
makes of trucks. 

Standards for United States Army. 
This illustrates the necessity of standardization, 
and it is quite probable that when the United States 
army authorities take up the motor vehicle problem in 
earnest, set specifications for all trucks to be used for 
certain purposes will be adopted. 

The marked preference shown recently by army of- 
ficers in their few purchases for trucks of the four- 
wheel drive type make it more than possible that ma- 
chines of that design will be adopted for heavy hauling 
in the field. 

Among the vehicles that have afforded very ef- 
ficient service in the war to date, in addition to trans- 
port trucks, are caterpillar drive tractors for heavy 
guns, armored motor cars mounting machine guns or 
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light artillery, motor ambulances, officers' cars— not 
different from the ordinary touring car — surgical and 
hospital units, motor kitchens, aeroplane transports, 




Truck Adapted for the Transportation of English Arm) 
Aeroplane* and Navy Seaplane*. 

cars mounting searchlights for use in the trenches, mo- 
tor machine shops for field service stations, trucks car- 
rying various elevating devices for artillery observers, 
veterinary ambulances for the transportation of in- 
jured horses, and tank wagons for fuel and oil supply. 

Tractors for moving heavy artillery, such as those 
that were employed by the Germans to take their 42- 
centimeter guns into Belgium, are very heavy and of 
special design. The caterpillar drive is regarded as 
the only certain method of propulsion for motors of 
power sufficient to move a gun weighing many tons, 
for this type can be operated on soft ground with 
reasonable efficiency. 

Armored cars mounting machine guns are usually 
constructed on a heavy type of touring car chassis that 
can be driven at high speed. The bodies are complete- 
ly enclosed in steel armor, behind which the guns are 
mounted. They carry crews of five or six men. In the 
early movements of the present war such cars in many 
instances replaced cavalry. 

Motor ambulances are mounted on heavy passen- 
ger car chassis and do not differ materially from the 
police and hospital ambulances used in most American 
cities. Some of them provide space for as many as six 
stretchers. 

Good, durable, high-powered passenger cars of any 
type are suitable for carrying officers from point to 
point in the battle lines. 

Differing Hospital Equipment. 

There is more variety in the surgical and hospital 
units. These are often mounted on truck chassis and 
sometimes are used in groups of from two to a half 
dozen, each truck carrying part of the equipment for a 
field hospital, to be set up a short distance behind the 
fighting line. 

In such a group one truck may carry an operating 
room with complete surgical equipment, including 



electric lights and provision for supplying hot water. 
They may have an X-ray outfit, power for the light 
being generated by the truck motor. Then there are 
water sterilizing outfits mounted on trucks and motor 
baths. These carry large supplies of water along with 
collapsible bath tubs for the use of the wounded. One 
of the hospital units is usually a motor field kitchen. 
This contains lockers and bins for food supplies, hot 
water tanks, compact kerosene cooking stoves and all 
essentials for preparing food. Other trucks may 
transport the hospital pharmacy, tents, beds, chairs 
and other equipment of the sort. Many of these mo- 
tor hospitals are the most novel motor productions 
the war has brought forth. The designs used in Eu- 
rope doubtless offer great opportunities for further 
development. 

Special Observation Outfits. 

Army aeroplanes are arranged so that the wings 
and parts of the body of the machine may be quickly 
removed, so that they may be loaded on trucks for 
rapid transport to another part of the line. Trucks 
used for this purpose are quite ordinary tractor chassis 
of more than average speed which want trailers with 
van bodies shaped to contain the disassembled aero- 
planes as compactly as possible. 

In the night fighting along the trenches search- 
lights have proved as useful as they are in the navy. 
It is necessary, naturally, to transport them from place 
to place on the lines with the greatest dispatch. An 
electrical generating plant to supply the electric cur- 
rent is an essential equipment. 

The plan generally adopted has been to install the 
electrical plant in the truck so that it can be driven by 
the truck motor. The searchlight itself is mounted on 
a small hand car which can be trundled onto the truck 
platform over a runway. A long line of insulated wire 
connects the light with the truck power plant. On ar- 
riving at the place of action the small car is removed 
from the truck and pushed into place for use by the 
crew. The electric cable is attached to the searchlight 




Pari* Omnibus Chasala Converted to Sterilising Equip- 
ment for tbe French Army. 

and all is ready. 

The large number of motor vehicles of one descrip- 
tion or another now used by the armies, and the fre- 
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quency of damage because of high speed over bad 
roads or the effects of shell fire, makes it necessary 
to have a large and efficient motor service corps. In 
the base towns factories are adapted for service sta- 
tions, at which the overhauling and repairing is done. 

For emergency repairs close to the fighting line 
trucks carrying very complete installations of machine 
tools and supplies of parts hare been adopted. The 
tools are mounted inside the van bodies. The sides 
are usually arranged so that they can be let down, en- 
larging considerably the platform upon which the 
mechanics can work. The interiors of the bodies are 
equipped with shafting to operate the tools and power 
is supplied by the truck motors. 

Tank wagons of the type used by American oil 
companies are a necessity for bringing up from the 
base supplies of gasoline and lubricating oil that are 
required for the many motor units. 

A use of trucks which is new and more or less ex- 
perimental, and which is probably not as important as 
many of the others — although it is more picturesque — 



are wooden frames, which can be pulled down hori- 
zontally and which support collapsible canvas tanks- 
One of the tanks is filled with water to be sterilized 
by a small electrically driven pump. 

The electrical equipment consists of a dynamo oper- 
ated by the truck engine. Current is raised by a trans- 
former to very high voltages, capable of producing 
emanations which by their action on the air create 
ozone. These emanations are produced between two- 
non-conducting glass plates, the exteriors of which 
are charged at different voltages. As the temperature 
of the plates rises rapidly a cooling system consisting 
of metal water jackets is supplied for them. The wa- 
ter in the cooling system serves at the same time as- 
conductor for the current. 

After ozone has been created it is brought into con- 
tact with the water as it passes over two opposed 
cones. There is a little air space between the two 
cones and here the water absorbs the ozone, which 
sterilizes it very quickly. When the water reaches 
a basin at the bottom of the car the ozone bubbles out 




is that of taking artillery observers to points of vant- 
age behind the lines and carrying equipment by which 
they may be elevated to points where they can observe 
freely the effect of the shots upon the enemy. 

Some of these trucks are equipped with long lad- 
ders, others with man-lifting kites which carry up the 
observer and his field telephone, and some carry bal- 
loons for the same purpose. The chief special equip- 
ment with the balloon and kite types are motor reels 
for drawing the aircraft in quickly when the observers 
wish to descend. 

While the United States army is at present very 
small, it will be readily recognized that if it undertook 
to equip itself thoroughly with all these various types 
of motors a very considerable expenditure would be 
involved and the successful builders would secure a 
worth while volume of business. 

In the accompanying illustrations is shown a mo- 
tor unit for sterilizing water for drinking and hospital 
purposes in the French army. The chassis is a 35 
horsepower Schneider construction that was formerly 
used as a Paris omnibus. On each side of the body 



of it, leaving it pure and suitable for drinking pur- 
poses. The apparatus will treat five cubic meters of 
water per hour. It is used in places where the water 
is known to have been contaminated. 

Another illustration shows one of the special trucks 
used by the British army to haul sea planes which are 
in use for scouting along the coasts. These trucks are 
so arranged that planes may be mounted upon them 
with a minimum of disassembling. The trucks make 
good speed. 

One of the motor repair shops accompanying an 
Australian division of motor transport is shown in an 
accompanying picture. It is mounted on an English- 
commercial chassis. Such a shop with all equipment 
is said to have cost about $25,000. They average about 
a ton lighter than the motor repair shops used by the- 
English army. 



Automobile trucks are to be used experimentally 
for the delivery of parcel post matter in Worcester, 
Mass., with a view of determining the advisability of a> 
change from horse vehicles. 
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RESULTS OF PACKARD SERVICE POLICY. 



THE convention of service managers organized by 
vi.e National Automobile Chamber of Commerce 
at Detroit, Mich., June 29-30, brought together the 
representatives of 57 different companies, seven of 
which manufacture motor trucks and wagons exclu- 
sively, 17 produce both trucks and pleasure cars, and 
33 build pleasure cars exclusively. The subject of 
service was from every angle and was general rather 
than specific because of the prevailing belief that the 
same policy could not be well applied to both pleasure 
cars and service vehicles. 

The papers read were from the viewpoints of the 
companies whose representatives presented them, and 
in connection with these unusual interest obtains in 
statements made by Alvan Macauley, vice president 
and general manager of the Packard Motor Car Com- 
pany, whose company has a well defined policy, and 
whose experience has been such as to justify a posi- 
tive expression of opinion. Mr. Macauley 's paper was 
as follows : 

Every motor ear manufacturer, before marketing his first 
ear, has to decide, and does decide. Just what standard of excel- 
lence of product he will offer to the public. And he announces 
his policy through his advertising, etc., and, therefore, there is 
a very strong moral obligation upon him to deliver his vehicles 
— cars or trucks — fully up to his established standard of excel- 
lence. 

If for any reason, one or more of his vehicles prove. In use, 
to be below that standard, then he should supply new parts 
and the labor necessary to bring that vehicle, or vehicles, up to 
his standard. This repair work should be and almost Invariably 
is. done gratis, under the terms of the warranty adopted gener- 
ally by members of the N. A. C. C. This kind of repair work 
we may call warranty work. I don't know how It Is generally 
denominated among the rest of you. In any event. It is repair 
work which the manufacturer does gratis, willingly, because of 
the moral obligation that Is upon him. To this extent, service 
policy for cars and commercial vehicles should be Identical. 

Beyond this point of moral obligation. I can find few rea- 
sons why service policies for the two types of vehicles should 
be identical, but I can find a number of reasons why they may 
well be different. 

Of course, a great many manufacturers and dealers carry their 
gratis repair work far beyond the terms of the warranty. In 
fact, most of us do. even when the repair work has been neces- 
sary by ordinary use or abuse. Now. it is not within my sub- 
ject to discuss the wisdom or unwisdom of charging for repairs 
beyond the line of moral obligation to which I have referred. 
I wish merely to establish the fact that It would be perfectly 
right to charge for such work If the manufacturer or dealer 
saw fit to do so. Therefore, such work. If done gratis, must be 
considered as good will advertising: and we can do as much of 
it to trucks, or as little of it to cars, as we think advisable. 
If we think it pays us to do more for our trucks than we are 
willing to do for our cars, there can be no claim against us of 
unfairness, In either direction. 

But there are. It seems to me, even more obvious reasons 
why our service policies, as affecting cars on the one hand, or 
trucks on the other, can be different. 

Speaking of our own business: The Packard company's 
policies are based upon the fact that each of our dealers is 
equipped with a shop at which he has all the facilities for re- 
pair work. If the owner will avail himself of the facilities of 
our dealers, in the way most economical to the dealers: that 
Is, by bringing his vehicles to the dealer's repair shop, then 
the owner will get his repair work done at a minimum of ex- 
pense. But If the owner insists upon having his repair work 
done In a manner that Is not most economical to the dealer, 
then the owner has to pay for the luxury. 

I won't attempt to differentiate between the terms of our 
car and truck service policies. They are considered in a paper 
I was asked to read recently. I will confine myself. Instead, to 
saying that we made them different because, after trying falth- 
fuily to make them the same, we found conditions and require- 
ments so different that we reluctantly gave up the effort, brief- 
ly, for the following reasons: 

Truck drivers ordinarily do not have time, during business 
hours, to work on their trucks. They are engaged, from the 
opening hour of business to its close, in delivering merchan- 
dise. The chauffeur, or driver of a car, on the other hand, 
usually has several intervals during the day when his car Is 
not in service, and Is, therefore, available for adjustment or re- 



pairs. For this reason, we feel that we should do more for 
the truck and its driver, because he has less opportunity to 
do for himself. 

Again, the truck is a relatively slow moving vehicle. It s 
no hardship, and It takes very little time, for a chauffeur or 
owner to drive his car five. 10, 15 or even more miles to the 
dealer's place of business. Whereas, to cover the same journey 
in a truck requires a .much longer time — so long a time, 
usually, that the owner simply cannot afford to take his truck 
out of his delivery service, except, of course. In the relatively 
few cases in which the owner maintains a spare truck. 

These reasons are the principal ones that led us to a sep- 
arate service policy for trucks, though there are others of 
lesser importance. For Instance, the fact that trucks are less 
under the personal observation of their owners than cars, which 
makes monthly Inspection and monthly reports to owners very 
desirable. Also, trucks are usually operated by less competent 
and responsible drivers. They run on solid tires Instead of 
pneumatics, and have to go where business Is, regardless of 
the nature of the paving. 

Both our service policies are based upon the theory that it 
is our function not to assume the responsibility for keeping 
vehicles in first class condition, but only to assist owners and 
drivers to that end. They must do their respective parts. 



EUROPEAN ARMIES NEARLY EQUIPPED. 



Reports from both England and France indicate 
that the motor transport divisions of the armies are 
now possessed of a nearly adequate supply of trucks 
and motor cars, and it is unlikely that there will be 
large renewals of orders for American trucks. With 
the armies at a standstill in the trenches the destruc- 
tion of trucks has not been great in recent months and 
production of the European factories, with the large 
purchases of trucks in America, is nearly equal to the 
demand. In case the line breaks and there is fast 
movement either way, it is likely that many trucks 
will be destroyed, in which event more American or- 
ders may be placed. Russia is not so well supplied, 
however, and will probably continue buying heavily 
for some time. The French army is said to have all 
the tires it can use. The standing order to French 
factories to produce as many tires as can be turned out 
has been modified and now tires are produced onlv on 
definite orders as to quantity. 



GOODYEAR PRODUCTION IS ENORMOUS. 



A single day's production by the Goodyear Tire 
and Rubber Company recently reached 15.447 tires. 
The company had been the first to set records of 5000 
and of 10.000 tires for a one day's output. The lower 
prices announced on motor cars for the coming year 
indicates an unprecedented demand for tires and P. W. 
Litchfield, factory manager of the company, expects 
that very shortly a production of 20,000 tires a day will 
be necessary to keep pace with the demand. 



A co-operative delivery system for groceries, meat 
markets and other retail stores has recently been es- 
tablished in Champaign, 111. It is said to reduce the 
cost of delivery 50 per cent. Forty delivery wagons 
are replaced by the trucks. Twenty of the former de- 
livery men will enter the employ of the new company 
and the others will be given positions as clerks. 
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ELECTRIC VEHICLE PRACTISE. 

Characteristics of Edison Nickel-Iron-Alkaline Cells, Which Differ Diametrically from Lead- 
Acid Types — Elemental Description of the Generation of Energy by Oxydization 
and the Probable Chemical Actions and Reactions. 

(By William W. Scott.) 



WHILE lead-acid cells are made the world over, 
and there is no restriction upon their manufac- 
ture, an entirely different condition obtains with refer- 
ence to the Edison nickel-iron-alkaline cell, which is 
the invention of Thomas A. Edison, and is manufac- 
tured under his patents by the Edison Storage Battery 
Company. Lead-acid cells have been developed 
through the research and experiments of chemists and 
scientists of America and Europe since the discovery 
of the voltaic couple in 1790, the greatest progress be- 
ing in the last half century, and 
with greatest refinement during 
the last generation. Junger in 
Europe has produced a nickel- 
iron cell, but it has never been 
manufactured commercially and 
it is not to be considered as ♦serv- 
iceable for motor vehicle propul- 
sion. 

Because patents protected the 
Edison cell, so-called, its develop- 
ment has been confined to the 
company owning the patents, and 
its exploitation has not been 
stimulated by research or experi- 
mentation of others. The electric 
world has been educated to the 
qualities and characteristics of 
the Edison cell, but general 
knowledge of its chemistry and 
construction has been retained by 
the manufacturer and has not 
been available for scientists who 
might care to engage in endeavor 
to further develop it. 

The principles of the Edison cell are practically 
diametrically opposed to those that characterize the 
lead-acid cell. The electrolyte is an alkali and not an 
acid, the influence of the electrolyte upon the elec- 
trodes is preservative rather than deteriorating, the 
electrolyte only is slowly deteriorated by use, the cell 
and its element are not affected by shocks or jolts, it 
may be left charged or discharged for considerable 
periods of time without permanently affecting its ef- 
ficiency, it may be charged at extremely high rates 
without damage to the electrodes, it may be dis- 
charged at high rates without impairing it, it will main- 




An Edison A8 OH Completely Aaaembled. 



tain its amperage during discharge with a gradual de- 
crease of voltage, while the lead-acid cell will main- 
tain its voltage with decrease of amperage. The ca- 
pacity of the lead-acid cell is maximum shortly after 
its formation, from which it will gradually diminish, 
the ratio of diminution of capacity being governed by- 
several factors, while the nickel-iron-alkaline cell will 
gradually increase to considerably in excess of the 
rated capacity and will maintain this for a very long 
period. The nickel-iron-alkaline cell also has a reserve 
that can be obtained by over- 
charging to a definite maximum. 
The comparison of efficiency of 
the nickel-iron-alkaline and the 
lead-acid cells cannot be made un- 
less an average is taken covering 
a specific period. A laboratory 
test of two new cells will show 
an efficiency ratio of from 60 to 
65 of the input of energy against 
a ratio of from 75 to 82 for the 
lead-acid cell, but the nickel-iron- 
alkaline cell will maintain this ra- 
tio for a long time, from four to 
five years, while the lead-acid cell 
will diminish to such a point that 
it is no longer serviceable in pe- 
riods ranging from 10 months to 
2y 2 years, so that average ef- 
ficiency and not initial efficiency 
must be taken. These statements 
are general and not specific, for 
some lead-acid cell manufacturers 
claim extremely long life for their 
batteries, and obviously design, 
construction, material and operation are all governing 
factors with reference to service. 

The life of the Edison cell is uncertain in that no 
service has as yet developed any precise period that 
can be regarded as a standard. The manufacturer guar- 
antees that the cells, if normally used, will maintain 
their rated capacity for four years, and instances are 
frequent of the cells being in use five years or longer 
and still exceeding the rating. Longevity is one of 
the strong claims that is made for the nickel-iron-alka- 
line cell. 

From the foregoing facts one will note that there are 
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specific qual- 
ities that dif- 
f e r e n tiate 
the nickel- 
i r o n-alka- 
line from the 
1 e a d-a c i d 
cells, and 
there are 
uses for 
which each 
is especially 
adapted, 
while they 
may both be 
used for 
many pur- 
poses. The 
Edison cell 
has less volt- 
age range 
than the lead- 

A Fully Anaembled Kdlaon B4 Cell. acid Cell, tile 

maximum voltage when fully charged being 1.85 volts, 
and the minimum voltage for permissible discharge is 
1.2. For this reason a greater number of cells is nec- 
essary to obtain a definite standard voltage. 

The line voltage necessary for charging cells in se- 
ries is determined by multiplying the number of cells 
by 1.85, and to obtain the same voltage as with a 44- 
cell lead-acid battery normally charged, 60 Edison cells 
would be necessary, the one requiring 110 volts to 
charge to 2.5 volts a cell, and the other 111 volts to 
charge to 1.85 a cell. The Edison cell battery will re- 
quire more space to carry, but the weight will be from 
35 to 48 per cent, less than the lead-acid battery, de- 
spite the increased number of cells. This may be 
said to range from 300 to 900 pounds less for batter- 
ies of the same mileage ratings for vehicles ranging 
from 1000 to 10,000 pounds capacities. 

The basic principle of the Edison cell is the "oxy- 
gen lift," or the transfer of oxygen from the one elec- 
trode to the other. Oxygen combines with a vast num- 
ber of substances in differing forms, and will combine 
freely with metallic iron, this combination causing 
what is known as "rust" or oxide of iron. The forma- 
tion of this oxide or rust develops energy in the form 
of heat or electricity. In the Edison cell the current 
is not stored or accumulated, but it transforms the 
oxide of iron into pure metallic iron by the removal of ' 
the oxygen combined with it to the nickel hydroxide 
element, and when a circuit is made the pure metallic 
iron is combined with oxygen, rapidly oxidizing it and 
creating heat and energy. Thus the cell is in itself a 
generator of electric energy. This is an extremely ele- 
mental manner of describing the operation of the cell. 

The combinations of iron and nickel oxides and wa- 
ter, which is the basis of the electrolyte, are not de- 
structive, and they are not deteriorated by the move- 
ment of the oxygen from the one to the other, and for 



this reason the Edison e*.ll differs with all other cells 
that have been referred to in previous chapters. 

The nickel-iron-alkaline cell is primarily a contain- 
er in which are placed two series of plates, the posi- 
tive plates being composed of nickel hydrate and the 
negative plates of iron oxide, while the electrolyte is a 
solution of distilled water and caustic potash or potas- 
sium hydrate, which is the ordinary potash purified so 
far as is practicable. The iron oxide is practically a 
powder, it being very finely divided, so that it will con- 
tact with the greatest volume of the electrolyte. The 
characteristic of the iron to combine with oxygen is 
understood. 

The positive plates are composed of nickel hydrate 
or oxide of nickel, and one of the characteristics of this 
metal when combined with a certain volume of oxygen 
is to receive more oxygen, this combination transform- 
ing it to a super-oxide or higher oxide of nickel. The 
water and the two oxides are the agencies which do 
the work. W hen the cell is charged the electric cur- 
rent passes through the iron oxide to the nickel oxide, 
and while charging the oxygen is taken from the iron 
oxide and reduces it to pure metallic iron — in other 
words, removing the oxygen. The nickel oxide has 
become a super-oxide of nickel because of the transfer 
of the oxygen by the electric current, it having ab- 
sorbed all of the oxygen that was combined with the 
iron. 

When the current is drawn from the cell and the 
movement is in reverse from that when the cell was 
charging, the iron will receive the oxygen from the 
super-oxide of nickel. The iron cannot receive this 
oxygen and become rapidly oxidized without creating 
and delivering energy, and as the charge is discharged 
the oxidiza- 
tion contin- 
ues, in great- 
er or less de- 
gree as the 
cell is drawn 
on. As ener- 
gy is re- 
quired to re- 
duce the oxi- 
dization of 
the iron en- 
ergy is de- 
veloped, as 
the iron is 
again oxi- 
dized. 

Regarding 
the nickel- 
i r o n-alka- 
line cell from 
the f u n d a- 
m e n tals of 
c h e m istry, 
the state- 
ment should 




Kdlnon Cell with Top Can Removed to Show 
the Element. 
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be made that the principle is the oxidization and reduc- 
tion of metals in an electrolyte that does not dissolve, 
and will not combine with, either the metals or their 
oxides, and the use of an electrolyte which, notwith- 
standing its decomposition by the action of the cell, is 
immediately reformed in equal quantity, and is, there- 
fore, a practically constant element without change of 
density or conductivity during long periods of time. 
Because of this principle but a small volume of elec- 
trolyte is necessary and the proximity of the plates is 
very close. As the electrolyte is not diminished, tak- 
ing of hydrometer readings is unnecessary until about 
300 cycles of charge and discharge have been com- 
pleted, and the purpose of such reading is to deter- 
mine when complete renewal of the solution is neces- 
sary. As the active materials of the electrodes are in- 
soluble in the electrolyte, no chemical deterioration 
can take place. 

The electrolyte is a solution of distilled water con- 
taining 21 per cent, of potassium hydrate and a small 
volume of lithium hydrate. When the cell is made the 
active materials of the electrodes are not put in as 
metals, but as nickel hydrate and iron oxide respec- 
tively, although the active metals of the electrodes, 
which are oxidized and reduced in the solution, are 
nickel and iron. 

When the cell is active there are no complicated 
chemical changes. The positive active material, nickel 
hydrate, becomes an oxide when the first charge is 
given the cell, in which the nickel has a higher valency, 
and it is never thereafter reduced to its original state 
by future cycles. With every cycle of the cell the 
negative plate changes to metallic iron on charge, and 
goes back to its original form, iron oxide, with dis- 
charge. 

When the first charge is given the cell the nickel 
hydrate is converted into a high oxide, probably Ni0 2 , 
and the iron oxide or hydroxide is reduced to metallic 
iron. On discharge, the nickel oxide. Ni0 2 , of the 
positive plate is reduced to Ni 3 0 4 , and the metallic 
iron of the negative electrode is converted to Fe.,0 4 . 
Upon recharging the products Ni0 2 and Fe are again 
formed. 

The electrolyte, potassium hydroxide, enters into 
the reaction, but in the end it is regenerated and is 
undiminished in quantity. It is probably separated 
into the ions K and OH, which produce chemical 
change, after which the potassium hydroxide is again 
formed. 

The chemical reactions for the above have been 
written as follows: 

nKOH = nK + nOH (ions). 
In the first charge — 
Fe 2 0 3 + 6K + 3H 2 0 = 2Fe + 6KOH (negative) ; 
3Ni (OH) 2 + 6 (OH) = 3Ni0 2 + 6H 2 0 (positive). 
In discharge — ' 
3Fe + 8(OH) = Fe 3 0 4 + 4H 2 0 (negative) ; 
6Ni0 2 + 8K + 4H 2 0 — 2Ni 3 0 4 + 8KOH (positive). 
In recharging — 



Fe 3 0 4 + 8K + 4H.O — 3Fe + 8KOH (negative) ; 
2Ni 3 Q 4 + 8 (OH) = 6Ni0 2 + 4H,0 (positive). 
Perhaps a simpler manner of representing the 
changes stated above would be to consider that the 
current, on charge, in passing from the positive to the 
negative electrode, decomposes the KOH into the ions 
K and OH, K passing with the current and carrying a 
charge. On reaching the negative electrode the charge 
is given up to it, after which the atom of K unites with 
the water to form KOH and H is liberated thus : 
2H.O + 2K = 2KOH + H 2 . 
The H liberated then acts on the negative plate to 
reduce it to metallic iron, thus : 

Fe,0 3 + 6H = 2Fe + 3H 2 0 (negative). 
The ion OH formed on charge passes to the posi- 
tive plate and on reaching it gives up its charge to it, 
after which it unites with water to form H 2 0 and O is 
liberated, thus : 

H 2 0 + 2HO = 2H 2 0 + O. 
The O liberated then acts on the positive plate, 
thus : 

Ni(OH) 2 + O = Ni0 2 + H 2 0 (positive). 
On discharge, K goes to the positive plate, liber- 
ating H. which acts on it thus: 

2Ni0 2 + 8H = 2Ni 3 0 4 + 4H s O (positive). 
HO goes to the negative plate and O is liberated, 
which acts on it thus: 

3Fe + 40 = Fe 3 0 4 (negative). 
On subsequent charge the H liberated at the nega- 
tive plate acts on it thus: 

Fe 3 0 4 + 8H = 3Fe -f 4H 2 0 (negative). 
And the O liberated at the positive plate acts on it 
thus : 

2Ni 3 0 4 + 40 = 6Ni0 2 (positive). 

Probably other reactions take place, as mercury is 
used in the composition of the positive plate for the 
purpose of better contact, either to promote chemical 
action or to reduce internal resistance. 

Those who understand chemistry can follow these 
equations and from them gain practical information 
relative to the activities of the cell during charging 
and discharging, but the same statement made with 
reference to lead-acid cells obtains with the Edison 
cell — that these are general results rather than all of 
the actions and reactions that take place. 

One fact, however, is obvious, and that is the trans- 
fer of oxygen from the positive to the negative elec- 
trode and from the negative back to the positive, and 
that this cannot have destructive influence upon the 
element of the cell. The electrolyte consists of the 
solution of distilled water and 21 per cent, of caustic 
potash, and theoretically there ought to be no diminu- 
tion of the capacity of the cell, for there is no loss of 
the active material, and the only condition that might 
affect it is the loss of volume of electrolyte. This, of 
course, can be compensated by the introduction of a 
new solution into the cell. 
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There is the possibility of the plates becoming 
"dirty" through the accumulation of foreign matter 
in the cell if care is not taken to use distilled water, 
and the vessels in which the water is kept and handled 
are not kept perfectly clean. Distilled water can be 
obtained in practically every community of consider- 
able size, and the cost is comparatively small. The 
water is to be regarded as pure when sold by the dis- 
tributor, but evidently it can be contaminated if care 
is not taken to keep the containers closed and to clean 
the vessels used for filling, as well as cleaning the 
cells. 

In practise there is, however, loss of capacity, prob- 
ably from the accumulation of foreign matter on the 
plates, but this is extremely small and with normal 
use the reduction is hardly appreciable. Edison cells 
have been used for years, and no service has been of 

sufficient length to 
justify the manufac- 
turer making a defin- 
ite statement rela- 
tive to the probable 
life of a battery, 
other than the guar- 
antee of mainte- 
nance of the rated 
capacity for four 
years unless dam- 
aged by misuse or 
neglect. 

The nickel-iron-al- 
kali cell has been de- 
veloped through 
1 a b o ratory experi- 
mentation and from 
service. The labor- 
atory work is con- 
stant, but this is con- 
ducted by those who 
understand the con- 
struction of the 
cells, their pecu- 
liarities and can deal with them from the at- 
titude of specialists or experts. The service experience 
must be extended over long periods of time, and it will 
develop conditions that would not be met with by the 
laboratory workers because they would by their oper- 
ation and methods avoid or avert them. Because of 
the control of the manufacture by the Edison Storage 
Battery Company there has been no incentive for 
others than the company's experts to engage in re- 
search and development work. The present type of 
cell was approved by Mr. Edison as meeting his 
standard early in 1909. and since then the guarantee 
has been made that a cell will maintain its rated ca- 
pacity at the expiration of four years, when used with 
approved apparatus, irrespective of number of charges 
and discharges, or the total mileage if used in vehicle 
propulsion, there being no service limitations. 




Edlaon Cell with Section of Can Cut 
to Show AMMembly of Element. 



In this and the subsequent articles that will deal 
with the Edison cell no service other than in vehicles 
will be considered. 

(To Be Continued.) 



REO ENLARGES TRUCK PLANT. 



Extensions to the plant of Reo Motor Truck Com- 
pany are to be larger than were at first planned. Work 
has already been started on a tract of acres which 
is to be devoted to truck business. Fifteen two-ton 
trucks are now being shipped every day by the com- 
pany. 

The expansion will include an addition to the gen- 
eral assembling department of a three-story structure 
101 by 256 feet, the final assembly department will be 
increased by a building three stories high and 115 by 
138 feet, and the present assembling building will be 
increased by two additional stories. 80 by 153 feet. A 
three-story addition, 50 by 74 feet, will be added to 
the engineering building. Shipping facilities are to be 
greatly increased through the construction of a load- 
ing dock along the Grand Trunk railroad, 347 feet long 
and 36 feet wide. 



MORE RECORD TRUCK EXPORTS. 



Previous records for motor truck exports were 
again broken for May. and the passenger car exports, 
which have been running below normal since the be- 
ginning of the war, greatly exceeded those for the 
same month a year ago. The report shows that 2426 
trucks, valued at $6,583,912, and 4921 passenger cars, 
valued at $3,971,483, were sent out of the country. 

In May, 1914, only 99 trucks, with a value of $127.- 
024, and 3157 passenger cars, valued at $2,857,601. 
were exported. This year's May record exceeded that 
of April when motor vehicle exports for the first time 
passed the $8,000,000 mark. During the 11 months 
ending in May exports valued at $46,889,835 were di- 
vided between 11,006 trucks, worth $30,561,880, and 
19,462 passenger cars priced at $16,327,955. 



DECISION ON SOLID TIRE PATENTS. 



The scope of the patent of Edwin B. Caldwell cov- 
ering solid tires used on some commercial vehicles, 
has been limited by a decision in a suit brought by the 
Swinehart Tire Company of Akron. O., and the patent 
holder, against the Motz and (ioodyear tire com- 
panies. The court held that the Motz tire did not in- 
fringe the Caldwell patents and affirmed, with costs, 
a previous decision of the United States district court. 
Caldwell's patent covered a solid tire of two lobes with 
a V shaped depression between them, to allow for lat- 
eral expansion of the rubber. Motz's patent describes 
a "circumferential valley" for the same purpose and the 
court held that these were different things. 
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TEAM OWNERS' ASSOCIATION STUDY MOTOR TRUCKS. 



THE keen interest of the National Team Owners' 
Association in motor transportation was shown 
at its annual convention in Springfield, Mass., June 29, 
when two papers on the subject were read. One on 
"The Development of the Gasoline Tractor," was by 
C. H. Martin, the inventor of the Martin tractor and 
an authority on the subject, and the other by Merrill 
C. Horine of the Commercial V ehicle, who spoke on 
"The Motor Truck and Why," analyzing the reasons 
which are bringing about a constant increase in mo- 
tor transportation and which forecast a sharp decrease 
in the use of horses. 

Tractor is defined in the dictionaries as meaning 
"that which draws," said Mr. Martin, and under that 
definition the ordinary horse wagon is a trailer with 
an animal tractor. Originally he said the horse had 
carried his load on his back, 
and later it had been found 
possible to carry a greater 
load by placing it as the In- 
dians did on two long poles, 
so that part of it was carried 
and part of it drawn by the 
horse. 

The invention of the wheel 
made it possible tor the ani- 
mal to haul much more than 
he had ever carried on his 
back. Then for thousands of 
years, until the invention of 
the locomotive, practically all 
hauling was done by animal 
tractors and wheeled trailers. 

The wagon of today, 
Mr. Martin said, is one 
of the most highly de- 
veloped, practical and reliable pieces of mech- 
anism that man has, for it is the result of several 
thousand years' experience. Every useless part has 
been eliminated. It stands up and does its work year 
after year with a minimum of expense. Considering 
the thousands of years that it has taken to develop the 
wagon and the very few years that have passed since 
the first truck was designed, truck progress has been 
wonderful. 

After the truck had been in practical use for a short 
time it was brought forcibly to the minds of engineers 
that its necessarily high first cost and high operating 
expense, and limited range of action, left very little 
margin for profit when it was brought into competi- 
tion with the horse. It would show a profit if the hauls 
were long, the roads were good and there were facil- 
ities for fast loading and unloading : under other con- 
ditions the horse was found to be cheaper. 

Although the truck had been brought to a high 
state of development, it was still in the class of the 



weight carrying or pack animals. The next step was 
to make it do more work and that was accomplished 
by following the earlier precedent and making it haul 
the weight instead of carrying it. 

The tractor principle is coming in for special atten- 
tion today in all of the alert factories. In most trucks 
there is sufficient power to draw over a good road a 
considerably greater weight than the springs, frames 
and other parts of the truck will support. The trans- 
missions, propeller shafts and other parts that take the 
driving strain are designed to withstand the power of 
the motor. If a truck designed to carry five tons is 
loaded to its full capacity and driven against a brick 
wall and the power then turned on, the driving wheels 
will turn, slipping over a dry street. This shows that 
the motor will pull just as much as the traction be- 




The Semi-Trailer Equipment, Which Will Carry Double the Capacity of a Truck, Demon- 
strated at the National Team Owners' Association Convention. 

tween the driving wheels and the road will admit of. 

There are two means of making a motor truck into 
a tractor. One is the four-wheeled trailer principle 
and the other the two-wheel or semi-trailer principle. 
Here the problem of traction enters. 

Where the designer must depend on friction as he 
does in the city streets, where no kleets or spikes are 
allowed, he must use a material with a high coefficient 
of friction. Much experimenting has been done with 
wood blocks and with combinations of wood and steel, 
but rubber has been established as the standard. The 
cushioning effect of solid rubber tires is of little value, 
as that can be taken care of by springs, as it always 
was in the steel tired wagon. 

The railroad locomotive obtains sufficient traction 
on steel tires to pull 40 or 50 times its weight on the 
level, but there are no railroad grades of more than 
two per cent., except on some of the mountain roads, 
where three per cent, is the limit. 

As we ascend a grade the percentage of weight re- 
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quired to secure traction ascends by leaps and bounds 
and as roads are not limited to two or three per cent, 
grades, as the railroads are, the motor truck, used as 
a tractor, must have a percentage of weight on the 
driving wheels in proportion to the grade over which 
it operates. 

The majority of merchandise is loaded and unload- 
ed at chutes and platforms where it is necessary to 
back the vehicle in to get it into position. Were it not 
for these two problems — that of traction and of the 
necessity to back in — any motor truck could be util- 
ized as a tractor by simply having a four-wheeled trail- 
er hitched on behind. This is done with some success 
in many places, but to obtain the highest degree of ef- 
ficiency tractor and trailer must be so designed as to 
be handled by one man, have traction to go any place 
and constructed so it may be backed into position. 
There are some four-wheeled trailers made that with 
the help of an extra man can be backed into any posi- 
tion. But no part of the load can be used for traction. 
Vehicles of this type are used over level roads in many 
sections of the country. 

But the highest degree of efficiency is reached 
under the semi-trailer plan, where part of the load is 
carried on the driving wheels and part drawn behind 
on trailer wheels. There is always sufficient weight 
for traction. The trailer can be backed into any posi- 
tion, without the aid of an extra man. The trailer can 
be jacked and left to be unloaded at convenience, while 
the tractor goes after another load. 

The truck is limited to hauling the kind of mer- 
chandise for which its body is designed. But the semi- 
trailer installation can haul as many kinds of loads as 
there are different wagons to attach, low bed wagons, 
end dump wagons, bottom dump wagons, long and 
short wagons or passenger busses. Half the weight 
is carried on steel tires with a great saving of rubber. 
There is no waiting on loads by the truck or driver. 

While any truck can be used as a trailer in this 
manner, far better results are obtained on the whole 
if the tractor is built especially for the work with short 
wheelbase, short turning radius, extra low gear and 
other desirable features known to every designer. 



FORTY TRUCKS FOR DETROIT MAILS. 



S. A. E. BALLOTS SENT OUT. 



Ballots for the vote on the new standards proposed 
by the S. A. E. have been printed and distributed 
among the members. The vote will be complete by 
Aug. 16. Reports of the seven divisions that are to be 
voted on are those covering carburetor fittings, elec- 
trical equipment, electric vehicles, iron and steel, mis- 
cellaneous, spring and bell housings. The Motor 
Truck has published a resume of the proposed 
changes. 



Few motor trucks are purchased in Japan accord- 
ing to a letter from the B. F. Goodrich representative 
in Tokio. The letter gives a list of Japanese business 
men who have agencies for American trucks. 



Forty motor vehicles in Detroit are to be put in 
service Aug. 15 carrying mail, and if the result is as 
successful as is expected large additional purchases 
will be made for other cities of the country. 

For Detroit 40 machines are to be bought at once 
in accordance with contracts made when a number of 
trucks was recently purchased for the Washington 
postofrice. That means that 24 Ford chassis equipped 
to carry half-ton loads. One three-ton, seven ljX-ton 
and four three-quarter-ton Whites will complete the 
fleet. 

A general advertisement for bids for five or more 
machines of the same type is to be put out. These 
bids will probably determine the purchases of the gov- 
ernment for motorizing the entire mail service. 

W. H. Haylock, superintendent of mails in the 
Washington postoffice, in a talk to the Electric Vehi- 
cle Association recently declared that if a light electric, 
that could be operated by an ordinary carrier, could 
be developed for use in making collections from mail 
boxes and for parcel post deliveries where the dis- 
tances between stops are very short, the government 
would be able to purchase a large number of them for 
postal service. 



CALIFORNIA MOUNTAIN 'BUS LINE. 



Hauling passengers, mails and freight between Du- 
cor. Cal., and California Hot Springs, a 'bus line has 
been operating for four years. It makes connections 
with Southern Pacific trains and 'bus tickets are sold 
b)- the railroad. 

There are now three 'buses in operation, as the 
business has grown to be too large to be handled by 
the original 'bus. The line has boomed the whole 
mountain district in which it operates. Grades are as 
steep as 15 or 20 per cent. Before the 'buses were in 
use four days was the average time required to get 
freight from San Francisco, but now it is delivered the 
day after its shipment. The passenger ride has been 
reduced from an all-day grind to a trip of about two 
hours. 



Roy R. Bush, who joined the Velie Motor Vehicle 
Company as sales manager in August. 1914, and was 
later made general manager, and W. H. Morgan, who 
was local territorial sales manager for the same com- 
pany, have resigned to engage in business as the Bush- 
Morgan Motor Company at 1526 Grand avenue, Kan- 
sas City. Mo. Mr. Morgan has been succeeded by H. 
B. Daniels, but Mr. Bush's successor has not as yet 
been announced. 



The Consolidated Gas Company of New York City 
operates 27 trucks in its fitting department. They are 
electric machines and displaced 52 horse drawn wag- 
ons and 25 drivers. 
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CERTAIN RECORD MEANS TRUCK TIME ECONOMY. 

Practical Mechanical System That May Be Adapted to the Regulation of Haulage Work and 

Will Equally Well Control All Other Departments. 



TIME is the most vital factor in motor vehicle serv- 
ice. Every truck owner who has made even an 
elementary efficiency study of his transportation 
equipment and its uses understands fully that the econ- 
omy of his trucks, their earning value to him and the 
reduction of costs below those for other methods of 
haulage depend directly on ratio of running to stopped 
or idle time. 

To increase 
the earnings of 
any truck only 
one thing is 
needed: It must 
be kept running 
under a paying 
load for a larger 
part of every 
day. For this 
reason a good 
system of keep- 
ing accurate ac- 
count of time in 
connection with 
the use of the 
trucks is of the 
greatest import- 
ance to every 
owner. 

He should 
have an accurate 
record mechanic- 
ally made in 
such a way that 
it cannot be al- 
tered by the 
driver or any 
one connected 
with the truck, 
and made in 
such a way that 
human error will 
not enter. This 
record should 
show the time of 
the departure of 
the truck on 
every trip and 




Simplex Time Recording Clock and Method of Operation — (A) Clock Mechanism, 
(B) Compoaenta of System, <C> Workmen Registering Arrival at Work. <D> 
Chauffeur Recording Time He Takea Ont Car, (E) Repair Man Registering 
Exact Time of Beginning of Job. 



determine just the amount of time the truck is in mo- 
tion under load and will show at once if there is too 
much stopped time at any point in the hauling cycle. 

It will enable him to detect at once any falling off 
in the efficiency of his truck, and will afford a basis 
upon which he ^an. work out improvements in method 
that will increase the earning power of the machine. 

It will also en- 
able him to lo- 
cate the "leaks" 
in time which 
are the cause of 
direct loss to 
every truck 
owner. 

Several sys- 
tems with vari- 
ous mechanical 
units and print- 
ed forms are em- 
ployed for this 
purpose, but one 
that offers spe- 
cial advantages 
because of the 
wide range of 
uses which can 
be made of it is 
that of the Sim- 
plex Time Re- 
corder Company, 
Gardner. Mass. 
This consists of 
an urn amental 
15-day, 80-beal 
clock, with time 
stamping mech- 
anism, a com- 
plete equipment 
of rime record- 
ing cards and 
two ornamental 
oak card cases. 
The ifrovement 
of the clock is 
the product of 



the time of its return. 
. If the truck is operated between two fixed points, 
which are the same for every trip, as for instance if it 
runs between two plants of the same company, this 
record should be made at both ends of the haul. This 
will enable the owner by a study of the trip cards to 



the Seth Thomas Clock Company of Torrington. 
Conn., which is assurance of its accuracy and high 
quality. 

In addition to its usefulness as a time recorder, the 
clock is very desirable as a timepiece in a garage or a 
shipping room, where such an accessory is constantly 
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useful. Its dial and hands are sufficiently large to be 
seen clearly for some distance. The time recording 
mechanism is concealed and protected so that unau- 
thorized persons may not adjust it or alter records 
without being detected. There arc three automatic 
type wheels, one with the number of days of the 
month, one with the hours from 1 to 12, and one with 
the minutes from 0 to 59. The hours from midnight to 
noon are printed in small sized type and underlined, 
while those from noon to midnight are printed in 
larger type and are not underlined. They may always 
be distinguished at a glance. 

In a garage, at a shipping room, at a quarry or a 



will be seen to contain spaces for the name of the truck 
driver, his number, the date and the number of the 
truck. Below are spaces in which the job may be de- 
scribed. Behind the spaces marked "In" and "Out," 
the driver is required to punch the time on the Sim- 
plex Time Recorder the instant he arrives at headquar- 
ters on returning from a trip, or at the time he drives 
out on leaving. This record will show just what the 
truck has been doing every hour of the day. 

In case the truck is operated between two estab- 
lishments operated by the same concern, the same sys- 
tem can be installed at either end, making an "air 
tight" record of the truck's service. This would be 
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Remark! 




Four Standard Time Recording Carda Supplied with the Simplex Time Recording Clock — Workmen's Weekly Time Card, Job 
Card and Trip Record Form. Insert Shows Standard Form •( Requisition Card, Which Can Re Changed to Meet Different 
Conditions as They Exist in Garages, Repair Shops and Service Stations. 



sand pit, or in a coal, or building supply yard, this 
clock cannot only be used to keep track of truck 
time, but can be used as a regulation time clock to 
take the time of all employees of whatever nature who 
work there. 

To fill these various needs three standard card sys- 
tems are supplied by the clock makers and every busi- 
ness man will be able with a little study to work out 
special forms which cover the peculiar requirements of 
his own business, should he find that the standard 
forms are not applicable. 

To truck operators the trip record card shown in 
the accompanying group will be of most interest. This 



practical in the case of a truck operating between two 
factories, one of which is used to produce partly fin- 
ished product, and the other to turn out the completed 
product. An instance of this would be a truck used 
to haul lamp bulbs from a glass factory to an incan- 
descent lamp works. It might be used in the same 
way between a quarry and a stone cutting mill, be- 
tween a sand pit and construction work, between the 
contractor's material yard and a building operation, 
between brick kilns and the retail brick yard, and so 
on. 

Or it may be that the truck owner operates a gen- 
eral transport business doing trucking for various par- 
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ties and bases his charges on time of service. In this 
case the spaces marked "Amount" and "Rate" upon 
the card will come into use, one to indicate the rate 
per hour and the other the amount to be charged. Or 
it may be that in connection with his cost system the 
truck operator who hauls his own material may wish 
to add transportation costs to his unit cost record. In 
that case a rate per hour for truck service can be 
worked on the average performance of his equipment 
and the rate and amount columns used precisely as 
though he were doing the work for some one else. 
Used as a General Time Keeper. 

If the truck owner operates a garage where a num- 
ber of men are employed, he will wish to have a time 
clock installed there, not only to keep track of the 
work his men are doing, but to aid him in establishing 
his maintenance costs. In hundreds of businesses, 
such as coal yards, lumber yards, brick yards and 
building supply depots, keeping track of the truck 
work can be made only an incidental use for the clock, 
while its chief value is derived from the accuracy with 
which it accounts for the time of employees in all de- 
partments of the business. 

For this purpose the weekly time card shown in the 
accompanying group is one of the forms used. This 
shows the time of the arrival of the men at their work 
and the time at which they quit at noon and at night. 

An excellent idea of the clock installation and the 
manner in which it is used can be had from the group 
of photographs which accompanies this article. In il- 
lustration C of this photographic group the man at the 
right, having just quit his work, is selecting his card 
from the "in" case. The centre man is inserting his 
card in the slot in the recorder and recording the ex- 
act time by pressing down the registering lever. The 
third is depositing his card, which has been stamped 
in the "out" case. It is obvious that where this sys- 
tem is used a glance at the racks will show which 
workmen are in the shop at any time and which are 
not. It does away with much of the timekeeper's work, 
since the payroll clerk can take his data direct from 
the stamped cards at the end of the week. 

It is impossible to dispute a mechanical record of 
this sort and arguments that mistakes have been made 
in the time record by employees who claim to have 
worked more time than they have been credited with, 
will not happen. Foremen are relieved of the detail 
of keeping track of the men's time and can devote their 
attention to getting out their work. 

Keeping Job Cost Records. 

The job card is another important item in the 
standard system. This is great value in the truck 
operator's garage or service station if he maintains 
one of considerable size. It is essential in all busi- 
nesses where specific jobs are charged to different 
customers, or in a manufacturing or contracting busi- 
ness where careful account of costs is kept. 

By its use an indisputable record is afforded of the 
disposition of every hour of labor for which the em- 
ployer pays. Each card furnishes an accurate record 



of the exact time spent on each job. This can be seen 
at a glance and no computation is required. Space is 
provided so that labor costs on each item can be quick- 
ly computed. As on the weekly time card the em- 
ployee's name and number and the date are placed at 
the head of the form. A card is supplied to each man 
for every day in the week. On beginning work on any 
operation he stamps the time on the card and on com- 
pleting the work he stamps it again. This gives an ex- 
cellent basis to judge the speed at which he works and 
makes it possible to judge also of the competence of 
the foreman in getting work done quickly, and in see- 
ing that the men are constantly employed. 

In businesses where the different jobs consist of 
working a certain amount of material in a specified 
way the requisition form shown in the group has great 
value. It provides spaces to show how much mate- 
rial was delivered to the man, the number he worked 
and delivered, the number he found defective, the na- 



TOOL AND STOCK REQUISITION 



Stamp Time Here. 



Job No 

Workman's Name. 



.No. 



Stomp Time Here. 



Stock Supplied. 



Toola Loaned . 



Stock Returned. 



Toola Returned . 



Foreman's Signature. 



Stamp Time Here. 



Stamp Tire Here. 



Stamp Time Here. 



Suarareated Form for Tool and Stock Requisition for Uae In Ga- 
rairea. Etc., In Connection with Simplex Time Recording; 
Clock. 

ture of the operation that was performed, the descrip- 
tion of the part, and the use to which the material is 
finally to be put. The time spaces provide a record of 
the number of hours necessary to complete the job. In 
this way the entire cost of the operation can be arrived 
at in a very short time. 

For those truck owners who operate garages of 
considerable size the tool and stock requisition shown 
herewith will be of interest. It is filled out either by 
the foreman or by a clerk and shows the material and 
tools supplied for each job. As will be noted from the 
illustration it has provision for all necessary informa- 
tion regarding the job. It has spaces for stamping 
the time at which the requisition was taken to the 
stock room and the time at which the tools and sur- 
plus material were returned. By comparison with the 
job card this is useful in enforcing promptness in 
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cleaning up after a job and supplies a method by which 
time devoted to that purpose may be separated from 
that put in at the strictly productive work. An accu- 
rate record can be made from this form of the material 
used in truck repair. This is insurance against waste 
and is an important factor in a carefully kept cost sys- 
tem. 

The adoption of a mechanical time accounting sys- 
tem of this sort has many beneficial effects on a busi- 
ness. The record is accurate and cannot be altered. It 
tells when men arrive for work, when they leave, what 
they do all day. It is as though the eye of the firm was 
constantly upon them. It eliminates opportunities for 
wasted time, cuts down the percentage of "late to 
works" and greatly increases the efficiency of the 
human forces of any business institution. 



TEST OF NATALITE FUEL IN ENGLAND. 



DEMONSTRATES MOTOR PLOW. 



A large gathering of Scottish farmers on South Mel- 
ville farm, near Edinburgh, witnessed a demonstra- 
tion of the Fowler motor plow, which was conducted 
by R. D. Ewart, a motor engineer of Edinburgh. The 
plow is built on the lines of the ordinary horse plow 
and will do the work of three or four horses in normal 
work. As it does not require the rest that must be 
given horses it may do even more. 

The depth of the work depends on the nature and 
condition of the soil, but during the demonstration a 
depth of nine inches was easily secured. It plows to 
the full depth to the end of the furrow. The plow is 
then lifted by a hand lever and the machine swung 
around by hand. It travels at a speed of two miles per 
hour. The cost of plowing by this method would be 
less than 85 cents an acre, in contrast with horse work, 
based on the high cost of horse feed and labor, which 
is $9.73 per acre. The cost of the plow is $786.90. 



OIL ENGINES FOR CHINA. 



Internal combustion engines using crude oil are 
reported by the United States consular service to be in 
considerable demand about Canton, China. The types 
generally desired are marine engines and those adapt- 
ed for running small industrial plants, electric light 
stations and irrigating pumps. They should be very 
simple and operate efficiently when dirty or neglected. 
Chinese manufacturers are beginning to produce them, 
usually exact copies of foreign engines, but American 
and European producers can get business at their pres- 
ent prices. 



So satisfactory has the new M & S differential, 
manufactured by the Brown-Lipe Gear Company for 
the M & S Gear Company of Detroit. Mich., proved 
to be on trucks sold to the aliied armies that require- 
ments for a differential lock which were made on all 
orders for trucks have been withdrawn where this dif- 
ferential is used. 



A new motor fuel, known as Natalite, and made of 
alcohol distillates at sugar refineries in Durban, Natal, 
was recently tested by the Royal Automobile Club of 
England. It showed many characteristics which 
promise to make it much more important than many 
of the substitutes for gasoline that have recently been 
tried. 

It was found that it could be used in an ordinary 
gasoline motor with the usual carburetor, the only ad- 
justment necessary being a slight reduction in the vol- 
ume of air admitted. In a test of 500 miles it was en- 
tirely successful in running the car under all condi- 
tions, producing as much power as gasoline. 

The mileage yielded per gallon was slightly less 
than that for gasoline of .71 specific gravity, but this 
is of little significance if it should prove that under 
conditions of large scale production, with a removal 
of excise restrictions on alcohol, it could be produced 
more cheaply than gasoline. 

Its present cost produced under prevailing condi- 
tions is 12 cents a gallon. In tropical countries it can 
be distilled from crops that can be grown in any de- 
sired quantities. In many of those countries gasoline 
is now so costly as almost to exclude the use of motor 
hauling in considerable volume. 

The perfection of this fuel would be a tremendous 
influence in developing those markets for the motor 
car and truck manufacturers. By reducing the volume 
of gasoline consumed it would probably decrease its 
price even in the localities where it is now cheapest 
and would set a limit over which the price would not 
go for fear of competition. 

The fuel is said to be absolutely free from the ten- 
dency to carbonize the cylinders, which is common 
with gasoline, and it is even said that it will remove 
carbon from cylinders in which it is used for a little 
time. 



Illinois motorists will now have to pay the wheel 
tax under the new law passed by the legislature. The 
first enactment was declared unconstitutional and the 
payment of the tax was not required during May and 
June. Only 84 per cent, of the tax need be paid for 
1915. For vehicles under 35 horsepower the tax will 
be $8.34 instead of $10. Higher powered cars must 
pay a proportionately higher rate. 



In order to produce 125 trucks a month for delivery 
to European armies, the Four-Wheel Drive Auto Com- 
pany of Clintonville. Wis., has broken ground for a 
new factory building. Its present output is 75 trucks 
a month. 



Vincent Link, for several years truck engineer for 
the Packard Motor Car Company, has taken charge of 
the engineering department of the Standard Motor 
Truck Company, Detroit. Mich. 
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HUDFORD INTERNAL GEAR DRIVEN CONVERSION UNIT. 



CONVERSION of the pleasure car chassis for serv- 
ice purposes is not generally a success from 
either a practical or economic viewpoint, from the fact 
that the rear springs and rear axle and wheels are not 
designed to carry heavy loads, even if the frame has 
sufficient strength, and while the power plant may be 
in every way adequate and enduring, the construction 
of the chassis is not what could be expected to with- 
stand the work that a service vehicle must do to be 
profitable. 

The comparatively small cost of the Ford chassis 
and its economic qualities generally have impelled 
many people to convert them into service wagons, 
which is usually done by installing a body that will 
have sufficient space to carry a freight of considerable 
bulk. With such equipment, however, the almost uni- 
versal result is overloading and quick deterioration 
must follow, because the *poed is not reduced. 

With any Ford chassis the 
safe load is not much in excess 
of 600 pounds, and with such 
a freight the highest speed 
ought not to be more than 20 
miles an hour, but the engine is 
not governed and without ma- 
terial reduction of the rear axle 
differential gearing, which can- 
not be accomplished save by 
considerable expense and prac- 
tically reconstructing the axle, 
the drivers will drive faster 
than good judgment should 
dictate. 

The Hudford Company, 
Philadelphia. Penn., is man- 
ufacturing a unit with which 
be converted so that it will 



The Ford wheelbase is 100 inches and when the Ford 
and the Hudford units are assembled the wheelbase is 
120 inches, with a considerable over hand that will sub- 
stantially support any body that is placed upon it, and 
when the load is 2000 pounds approximately 90 per 
cent, will be carried by the rear axle. This frame is in- 
stalled surrounding the Ford frame, the two being se 
cured by strong cross members, the Ford frame be- 
coming practically a sub-frame, in which is suspended 
the power plant. 

The rear springs are semi-elliptic and the frame is 
suspended between them, the springs being pivoted at 
the front ends and shackled at the rear ends. The trac- 
tion and torque stresses are through the front ends of 
the springs, there being no radius rods. The internal 
gear driven rear axle consists of a solid load-carrying 
member on which is mounted a jackshaft that has the 
usual bevel gear and differential gearset assembly, the 




Ford CbnaalH, Converted 



Ford chassis may 
carry 2000 pounds of 
freight, and the speed is so much reduced that a safe 
limit cannot be exceeded. This unit consists of a 
frame, springs, internal gear drive rear axle and 
wheels and a main driving shaft, which may be used in 
combination with the power plant, frame, front spring 
and axle and wheels. The machine when assembled 
has regular Ford wheels with pneumatic tire equip- 
ment forward, and substantial truck wheels with solid 
tires for the rear wheels. The unit is so proportioned 
that no greater load is carried on the front axle than 
when a Ford chassis is used for passenger service, and 
for this reason no change is made in the original con- 
struction. As the greater part of the freight is borne 
by the rear axle, this is not only changed to a dead 
type that will endure greater stresses than will prob- 
ably ever be placed on it, but the design is such that 
with this strength it is extremely light. 

The frame of a Ford chassis is 100 inches length, 
and the main frame of the Hudford unit is 156 inches. 



with a Hudford Vmlt Into nn Internal Gear Driven Truck Having 
a Load Capacity of 2000 Pounds. 

ends of the jackshaft carrying spur pinions that mesh 
with internal ring gears that are mounted inside the 
drums attached to the rear wheels. 

The jackshaft is enclosed by a housing, the out- 
board ends of which are supported by the spiders that 
cover the internal gearing and which carry the anchor 
studs and the camshafts of the internal expanding 
brakes. The differential reduction is very small, but 
the reduction of the internal gearing may be either 7:1 
or + 6:1, the former ratio being standard and the lat- 
ter optional if the owner desires a faster vehicle. The 
wheels are equipped regularly with solid band tires, 
but pneumatic shoes are generally installed when the 
higher speed ratio is specified. The rear wheel brake 
is ample for all purposes, the drums being large and 
wide faced, and are connected through the usual link- 
age with the hand lever. The brake is ample to lock 
the wheels with practically any load placed on the ma- 
chine. 

The driving shaft of the Ford chassis is replaced by 
a larger tubular shaft with a slip joint at the rear end. 
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so that there is no end thrust upon the shaft, and the 
size of the shaft prevents whipping. The original con- 
trol of the power plant is retained and this affords a 
maximum speed of from 15 to 18 miles an hour when 
direct driven, and the large reduction in the low ratio 
of the planetary gearset is such that the truck will 
have ample power for any work for which it could be 
used with a maximum load. 

The disassembling of the Ford chassis for assem- 
bly with the Hudford unit requires but a few hours. 
The Ford rear tire equipment is 30 by 3^2-inch pneu- 
matic tires, and the rear wheels with the larger tires 
are installed on the forward axle so as to have the 
benefit of the largest shoes. The unit is constructed to 
patents and it is sold for $325. With this unit the own- 
er of the Ford chassis can convert it to truck use, and 
dealers can make conversion of new chassis and sell 
them for comparatively small prices, there being trade 
discounts from the list price of the unit. When chassis 
are converted the complete Ford rear axle, rear spring, 
driving shaft, front wheels and, tires are available for 
repairs or replacements in standard Ford chassis. The 
body equipment is whatever the owner may desire. 



WHY AMERICAN PLUGS ARE BEST. 



MILES ENTERTAINS N. A. C. C. MEMBERS. 



Samuel A. Miles has been entertaining at his home 
at Christmas Cove, Me., 30 members of the National 
Automobile Chamber of Commerce, who came to- 
gether for a business session and outing. There was 
a programme of two days' fishing, swimming and boat- 
ing, and one day of business. At the business session 
it was shown that carload shipments of the chamber 
members were more than 100 per cent, greater in June 
than for the same months last year. The figures are 
15,308 carloads, against 7492 carloads last year. There 
was an encouraging report regarding the willingness 
of the various makers to adopt a uniform time of an- 
nouncing new models. A more liberal attitude on the 
part of legislative bodies to fairly hear those interested 
in jitney 'bus legislation was reported. 



'CATERPILLAR" IS HOLT TRADEMARK. 



Recent announcement of a new tractor on self-lay- 
ing tracks as the first "caterpillar" tractor to be built 
in America calls forth the statement of the Holt Man- 
ufacturing Company of Stockton. Cal., that it has made 
caterpillar tractors for 10 years, that there are now 15 
firms making them in the United States, and that the 
word "Caterpillar" has been registered as a trademark 
in the United States by the Holt company, and in many 
foreign countries as well. 



The common pleas court in Columbus, O.. has held 
that the law licensing chauffeurs is invalid because it 
sets no standard of qualifications, leaving that entirely 
to the secretary of state. The case will probably be 
appealed to the supreme court. 



Discussion has been going on in the Autocar, the 
leading English motor trade journal, regarding the 
reasons why American plugs are so much more ef- 
ficient in American engines than the English plugs, 
which, of course, the English believe to be vastly 
superior. 

Fred J. Gordon, a prominent member of the trade 
in London, gives this explanation : 

"The reason is that the American plug manufac- 
turers specialize, whereas the English manufacturers 
generalize. If anyone will peruse the catalogue of the 
Champion Spark Plug Company, Toledo, O., U. S. A., 
who make about 75 per cent, of the plugs used in the 
United States, he will find that this company makes a 
special plug for practically every well known type of 
car. 

"Before a plug is put out the Champion company 
obtain from the manufacturer a typical engine and the 
plug is tested on this engine under every condition — 
over lubrication, over heating, etc. — and only when 
the manufacturers are absolutely satisfied that this 
particular plug suits this particular engine is it put on 
the market. 

"That is why the Ford company has adopted this 
plug four years in succession and it is the only plug 
that has been found to give absolute satisfaction on 
this car. The Champion company even goes the length 
of doing its assembling in an electrical furnace, which 
is heated to the same temperature as the engine cylin- 
der. The plugs assembled under these conditions, 
which are similar to those encountered in actual work, 
are, therefore, immune from the effects of expansion 
at high temperatures, and consequently do not leak or 
crack. 

"The English manufacturers, on the other hand, 
sell their plugs on the principle of the patent medicine 
vendor, assuming that every type of plug will suit 
every kind of engine, with results that are somewhat 
expensive to the motorist. My advice to the owner of 
an American car is to stick to the American plug until 
the English manufacturers have gone more deeply 
into the matter of adopting special plugs to special re- 
quirements." 



KELLY HEADS ELECTRIC MAKERS. 



George H. Kelly, secretary of the Baker R & L 
Company, has been elected president of the Electric 
Automobile Manufacturers' Association at its annual 
meeting in Cleveland, O., succeeding L. E. Burr of the 
Woods Motor Vehicle Company. Mr. Kelly is 
thoroughly familiar with all the details, needs, pur- 
poses and aims of the electric vehicle industry. 



Motor service on two rural mail delivery routes out 
of Topeka, Kan., has been established. 
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MECHANICAL QUERIES ANSWERED. 



Adjusting Valve* — C. 1.. G., Willow, Cal. 

In one of your back issues I read how to adjust valves and 
push rods, but I And that my one-cylinder Reo truck has no ad- 
justing nut on the plunger. When the valve is closed there is 
about %-inch play, but I do not know how to take it up. I 
am told that the company has discontinued to make these 
trucks and there is no repairman in this vicinity that knows 
a great deal about them. Will you advise me how to reduce 
the play between the plunger and the valve stem and where 
I can obtain further information in the future? 

The Reo one-cylinder truck is manufactured by the 
Reo Motor Car Company, Lansing, Mich. Although 
the company has discontinued to manufacture them, 




The Shis 



med Nipple for Making- the Adjustment of the Push 
Rod of the Reo One-Cylinder Track Motor. 



any information will gladly be furnished. It is true 
that this type of car is not fitted with any adjusting 
nut, but close inspection will show that there is or 
should be a nipple over the end of the push rod at the 
point of engagement with the valve stem. Inside this 
nipple are several fine round shims, and as you state 
the play is ]/$ of an inch, you should remove the nipple 
and insert a number of shims until only a space about 
the thickness of an ordinary name card remains. Of 
course this nipple can only be removed and replaced 
when the valve stem is forced back and this can best 
be done with a thin screw driver. The push rods in 
the crank case are held by adjustable brackets, and 
when timing is difficult adjustment is made at the 
nipple. I would, therefore, suggest that the timing 
disagrees with the markings on the flywheel before in- 
serting any shims. 



Benzol Fuel and Carburetor Floats. 

The following letter, which is self-explanatory, was 
originally sent to General Manager Coker F. Clarkson 
of the Society of Automobile Engineers, and copies 
have been distributed to class publications for the gen- 
eral information of the industry. The letter is worthy 
the careful consideration of every manufacturer of 
float feed carburetors, and is from Charles \V. Eves, 
director, of Munster, Simms & Co., Belfast, Ireland : 

Owing to the conditions now ruling in the United Kingdom, 
we anticipate that large numbers of American automobile 
trucks will And their way Into this market. 

We do not know whether your manufacturers are aware 
that a very large and rapidly Increasing percentage of the ve- 



hicles of this type now running in this country are being oper- 
ated on purified benzol, owing to the much higher efficiency 
(about 25/30 per cent.) which can be obtained from it than 
from petrol (gasoline). 

We are aware that many makers of American standard car- 
buretors use cork floats, which are generally coated with shel- 
lac varnish. This varnish is petrol proof, but quickly soluable 
in benzol. 

If we may be permitted to make a suggestion, we believe it 
would be in the interests of both manufacturers and users to 
have metal floats supplied with carburetors on trucks exported 
to the United Kingdom. We write with a first hand knowledge 
of the question, as we are large distributors of benzol our- 
selves. 

If you think our suggestion worth passing on to the manu- 
facturers who are likely to be interested, we shall not have 
written in vain. 

The statement that is the basis of the letter ought 
to be of special significance to manufacturers of car- 
buretors in view of the fact that a considerable num- 
ber of American industrial interests are now preparing 
to produce benzol in commercial quantities, and there 
is anticipation of finding a ready market for this prod- 
uct. The majority of makers of carburetors of the 
float feed type using cork floats would, no doubt, be 
able to adapt them for the use of metal floats. The 
metal float, of course, can be used with any fuel, but 
even with gasoline or kerosene shellac varnish will de- 
teriorate and the cork become saturated so as to be un- 
serviceable until dried and again varnished. Should 
benzol be utilized to any extent as fuel metal floats 
must be fitted to all carburetors in which it is used. 



Engine Overheat* — C. N. T., Ronton. Minn. 

During the past two months I have fitted two connecting 
rods to the front piston on my three-ton truck and now it Is 
necessary to fit a third rod. I have increased the oil level, but 
it does not seem to help, and causes the car to smoke. The 
cooling system is In perfect order, but yet the motor quickly 
overheats. I am a machinist by trade and believe myself capa- 
ble of fitting a connecting rod to a crankshaft, but the cause 
of this trouble is beyond my ability to solve. The oiling sys- 
tem is splash and the water circulation forced by a pump. A 
suggestion may be of much benefit to me. 

Overheating may be the result of several condi- 
tions, such as an impeded circulation, loose fan belt, 
bent fan blades, carbon in the cylinders, poor carbure- 
tion, lathe timing, stickirg valves, etc. One cannot 
state positively from the information given just what 
may cause the front connecting rod bearing to fail. 




HoleVj-Scoop 



The (irooven and OH Holes for Truck Engine Connecting; Rod 
Bearings to Insure Efficient Lubrication. 

You do not state whether it burns or breaks. If it 
breaks the cause is either poor material or it is out of 
alignment. As you no doubt know babbitt metal 
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should be heated for pouring to the point where it will 
ignite a piece of paper. If the bearing burns it must 
be due to insufficient oiling. To secure adequate lubri- 
cation it is imperative that a space of about 1/16 
inch should be allowed for side play between the rod 
bearing and the ends of the crank pin. This play is 
also necessary for alignment purposes, especially if the 
truck has been considerably used. Two small holes 
should be drilled through the bearing, one in the upper 
half and the other through the lower part. An oil 
groove should then be cut horizontally to about J4 
inch from the ends, taking care of course that the 
groove registers with the oil hole. The writer is of 
the opinion that either you have forgotten to fit the 
oil scoops to the bottom of the rod, or they are not 
long enough to dip into the oil reservoir. This condi- 
tion quickly causes overheating and if not promptly 
corrected may cause damage to the motor. 



Timed Wrong — R. McG., Jackson, Sflaa. 

I drive a one-ton. two-cylinder Rapid truck, which has a 
dry cell Ignition system. I have always been successful in do- 
ing my own repairs, but I now have a trouble I cannot locate. 
The motor has no power and starting is extremely difficult. 
The battery is new, the wires In good order and the terminals 
fast. The carburetor Is clean and there Is no dirt in the pipe. 
The adjustment has not been touched, as it has always afforded 
efficient operation. The compression Is good on every cylinder. 
The plugs seem to fire strongly when grounded on the cylinder, 
but yet the power Is missing. 

The loss of power and difficult starting is probably 
due to late firing. When the motor is timed late the 
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and the roll should be noted. With the spark lever re- 
tarded this is the point that the spark should take place 
and if it is not made the set screw in the roll should be 
loosened and the latter moved on the shaft until it just 
touches the contact point in the shell. Do not forget 
to securely tighten the screw. 



Meana for Adjusting; the Timer of a Two-Cylinder Motor to 
Correct Late Firing. 

spark, although strong, occurs in the cylinder after the 
piston has started on its downward stroke. This con- 
dition decreases the compression pressure and causes a 
slow burning mixture, which not only causes rapid for- 
mation of carbon, but also causes "popping back" in 
the carburetor. This is the result of the mixture not 
being fully consumed before the intake valve opens. 
If the writer remembers correctly, the contact arm is 
attached to the camshaft by a small set screw, as 
shown in the accompanying illustration. Late timing 
can, therefore, be the result of one of two things, the 
roll or arm has moved from its position on the cam- 
shaft or the commutator shell or case retards too much. 
It is my opinion, however, that the former is the 
cause. I would advise you to remove one of the spark 
plugs and ground it on the cylinder. Now place a 
piece of wire through the plug hole until it touches 
the piston. Determine the compression stroke and 
when the piston reaches dead centre, which can be as- 
certained by the wire, the relation of the contact point 



Drive Chain Snap— »w Owner, Charlotte, Mich. 

I recently sold my horses and bought a five-ton truck. 

I do not know a great deal about trucks, although I have 
owned a pleasure car for a number of years. The person who 
sold me the machine said that should the drive chains become 
loose to lengthen the radius rods. This I did, but ever since 
then a loud snapping sound is made when the truck is in mo- 
tion. Can you explain the reason for this? 

Providing that the chains are in good order, you 
have unquestionably lengthened one rod more than 
the other. Of course, if there is one or more broken 
rolls, it is possible for a sprocket tooth to force the 
broken link out of engagement with a very loud snap- 
ping sound. I would, however, suggest that you test 
the rear wheels for alignment. Select a flat place on 
the front axle and run a line to a point close to the 
wheel on the rear axle. Mark the line at the point 
that it touches the rear axle and then repeat the oper- 
ation on the opposite side of the car. Adjustment can 
be made at the radius rods so that both sides of the 
rear axle are the same distance from the front axle. 
If it is now found that one chain is too slack, I would 
advise taking out of a link. I may suggest that the 
cause of most chain trouble is the result of improper 
care. Experience has shown that satisfactory service 
is generally obtained if the chains are removed from 
the car at the week end and allowed to remain over 
Sunday in kerosene. This will remove the grit from 
the roll bearings, and then they should be lubricated 
with thick oil or oil and graphite. 



Manufacturers' Service — J. M., New Haven, Conn. 

One of the most Important things you want to impress on 
the manufacturer of the trucks and motor vehicles is service. 
My experience as a dealer in trucks and pleasure cars is the 
poor service we get from the manufacturer. They advertise 
and also Impress on our minds what great service we can give 
the public. It takes from 10 days to six weeks to get the parts 
from the factories. 

Now, Imagine yourself through my advice as having dis- 
posed of your horses and vehicles; that you have to depend on 
your truck every day, and your truck is held up for 10 days to 
six weeks for some petty stock boy. waiting for his con- 
venience to send you parts; and more than half the time send- 
ing them wrong. 

This Is not my experience with small and cheap concerns, 
but more with large concerns. Now. in order to be the goat 
for the concern he represents, the dealer has to keep from 
two to three trucks on hand at his expense to give the cus- 
tomers the service the factory guarantees, which practically 
eats all the profit. 

The manufacturers have got to wake up to this problem, or 
they will have to send their own men out to sell trucks and 
reorganize their companies every two or three years. I dis- 
pose of 200 trucks and pleasure cars each year and know what 
I am talking about. 



Ignition Trouble — Ford, New Haven, Conn. 

What causes my Ford motor to miss on one cylinder at low 
speeds? It runs all right when speeded up. The mixture is 
all right. 

The trouble is doubtless due to a spark plug, and 
the fact that the cylinder fires at high speeds indicates 
that the gap of the plug is too large. Remove the 
plugs and set the gap to the same space as the others. 
When the gap is too large the spark is weak, as the 
voltage is not sufficient to bridge the space. 
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STANDARD SERVICE POLICY FOR DEALERS. 



SER\ ICE managers and sonic officials of the com- 
panies which are members of the National Au- 
tomobile Chamber of Commerce, meeting at the Stat- 
ler hotel in Detroit, Mich.. June 29 and 30. under the 
chairmanship of Alfred Reeves, general manager of 
the X. A. C. C, took important steps toward establish- 
ing a service policy which can be adopted by all mo- 
tor vehicle manufacturers. 

The chief result of the meeting was to appoint a 
committee to formulate a standard plan on the basis 
of the views expressed at the meeting. This will be 
approved or changed at a later meeting of the service 
managers and will then be submitted to the N. A. C. C. 
for adoption. 

It was also voted to recommend to the chamber 
that it inaugurate a common advertising campaign to 
educate the owners as to what should be expected in 
the way of free service, and also to take up the mat- 
ter of putting the convention's views relative to serv- 
ice before the various local trade organizations. It 
was the opinion of the majority that general repair 
shops should be refused trade discounts on parts in 
order to protect the dealer. 

The need of different service policies for passenger 
cars and trucks was generally accepted. It was also 
the opinion that censoring from the factory the or- 
ders of the various dealers was good policy, as the ex- 
perience of many dealers does not fit them to judge in- 
telligently of the number of parts of various types that 
their business is likely to require. Delivery of parts 
C. O. D. was discussed from many angles, but the gen- 
eral opinion was that it provided the best method of 
dealing with the matter. 

Definite Code o! Service. 

Everybody agreed that an accepted code printed 
and supplied to dealers so that all might know just 
what should be given free to the owner in the way of 
service was very necessary. It is the most effective 
plan yet suggested to end the cut-throat competition 
between dealers, which eats up the profits they should 
make. The subject was brought up by General Man- 
ager Reeves, who urged the adoption of such a code. 

Alvan Macauley, vice president and general man- 
ager of the Packard Motor Car Company, said he 
thought the question erf service policy was the most 
vital in the automobile business at this time. Whether 
manufacturers get this service down to a reasonable 
basis and hold it there will be a large factor in deter- 
mining whether or not they stay in business. Deal- 
ers, he said, had to contend with all sorts of customers, 
women, men trading on their names and influence, and 
all trying to get as much as they can for nothing. 
Things given gratis dissipate the dealers' profit and 
they must have relief. 

Educational Campaign Advocated. 

A. B. Cumner of the Auto Car Company thought 



the makers should co-operate in a general advertising 
campaign to educate people as to what they should 
and should not expect in the way of service. The hint 
that a new car may soon be purchased, is used by 
many owners to hold dealers up for a character of 
service that they cannot afford to give in the opinion 
of E. W. Cotton of the McFarlan Motor Company. 

In establishing the service system of the Maxwell 
Motor Company four chief points were kept in view 
by Charles Gould, service manager, who described the 
work at the convention. The first essential is to have 
a sufficient supply of parts at some point where they 
can be reached quickly by the customer. Difficulties 
arising from accidents and improper use of the ma- 
chines should be covered by straight repairs and not 
by free service. 

The owner ought to know exactly how much free 
service he is to get and before any repairing is done he 
should be told how much it will cost if it is possible 
to tell him. In case of disagreement between the 
owner and the dealer the manufacturer should act as a 
judge, he believed. 

W. H. Doddridge, head of the \\ inton service de- 
partment, thought any standardized plan would have 
to be flexible, as owners differ in temperament. He 
thought that most dealers paid too much attention to 
the words "booster" and "big man," which were used 
freely by persons who were trying to get something 
for nothing. Salesmen imply that wonders will be 
done in the way of service by such phrases as "leave 
it to me" when any question comes up. 

No Travelling Service Men Suggested. 

E. T. Klce, service manager of the Stutz Motor 
Car Company, thought it best not to have travelling 
service men. as they make trouble for the dealer and 
make it too easy for owners to get free service to 
which they are not entitled. He also described a sys- 
tem by which the Stutz company makes sure that 
when a dealer is credited with a part it is used in the 
owner's car. This is done by billing all parts to the 
dealer and allowing credit only when the name and ad- 
dress of the car owner has been received and he has 
been notified that the part was sent to the dealer with- 
out charge. 

The sales department is responsible for most serv- 
ice troubles in the opinion of A. J. Banta of the Chi- 
cago Locomobile branch. Service means everything 
for nothing with many salesmen, he said. That sales- 
men should keep service as far in the background as 
possible is the view of G. E. Drawe, assistant secretary 
and treasurer of the Pathfinder company, who said 
that the car buyer is usually a better salesman than 
the car salesman, else he would not have the money 
to buy a car. Thus he is able to work the salesman for 
whatever he wants in the way of service and accom- 
modation. 
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Chalmers' View of Service. 

A. B. Hanson, Chalmers service manager, said his 
company regarded service not as something for noth- 
ing, but as the promptest, most efficient attention at 
the least cost. H. W. Drew of the Nordyke & Marmon 
Company, thought that service should be general and 
educational. It should consist of sending good instruc- 
tion books and form letters from time to time, giving 
directions as to the proper methods of caring for a car. 

The meeting seemed to agree that the dealers' serv- 
ice policy should go further than the manufacturers' 
guarantee. Many of the service managers thought 
that many successful dealers had studied their locality 
and clientele and were already successfully handling 
the service situation, and that it was a ticklish matter 
for manufacturers to attempt to instruct them. A 
standard plan, they thought, would be chiefly valuable 
for small and weak dealers. 

Percy Owen, general sales manager of the Chal- 
mers Motor Car Company, said he believed in defin- 
itely stating what the dealer may be expected to do in 
the way of service. For that purpose his company di- 
vides service given to owners into several different 
headings, technical service, shop service and repair 
work. Technical service means thorough inspection 
and adjustment of cars and each dealer is expected to 
give this free for some time after a car is sold. Shop 
service consists of free labor in installing parts which 
are furnished free by the manufacturer. 

Before a standardized service policy can be adopted 
and the consumer educated to it, the plan will have 
to be drawn up and acted upon by the heads of the 
various companies through the National Automobile 
Chamber of Commerce, Mr. Reeves explained. 
Where Policies Should Differ. 

Mr. Macauley of the Packard company read a paper 
in which he said that truck and passenger car policies 
could be the same up to a certain point, from which 
the demands diverged so that a separate policy for each 
became necessary. He said that while the particu- 
lar policy adopted was not so important, the chief ob- 
ject was to place something definite in the hands of 
the dealer and get him to live up to it. Then the owner 
would know exactly what to expect. 

Representatives of White, Reo and other companies 
said that their policies for trucks and passenger cars 
differed, generally in being more liberal with the 
trucks. 

It is good policy in the opinion of C. W. Matheson, 
director of service for Dodge Brothers, to have the 
parts orders of dealers carefully checked over so that 
they can be prevented as far as possible from carrying 
large stocks of parts for which they have no use. 

When a change of models is planned dealers should 
be advised, so that they will not put in orders for parts 
that will soon be superceded. By taking into account 
the average selling rate of cars in any territory, it is 
easy, he said, to figure out approximately the number 
of parts of any particular type that are likely to be 



needed there. Dealers should be given a time limit of 
one year, after which the manufacturer should be al- 
lowed to exercise his option regarding the redemp- 
tion of obsolete parts. 

There was a general sentiment favorable to penal- 
izing the dealer for returning old model parts after a 
certain time. It was recognized that the demand for 
various parts might vary according to the topograph- 
ical characteristics of the country in which the cars 
are used. It was considered a good plan to use a maxi- 
mum and minimum stock standard whereby a dealer 
would be obliged to order a certain number of parts 
when his stock of a given part falls below the mini- 
mum number named as his standard. This would ef- 
fectually protect the owners and insure prompt fill- 
ing of orders for replacements. 



EXPOSITION AWARDS HONORS. 



The Grand Prize in the motor vehicle industry at 
the San Francisco International Exposition has been 
awarded to the Packard Motor Car Company for ex- 
cellence of automobile construction considering time 
in business, output and other factors. Recipients of 
gold medals were the Pierce-Arrow Motor Car Com- 
pany, Cadillac Motor Car Company, Ford Motor Com- 
pany, and the English Rolls-Royce, Ltd., the Federal 
Motor Truck Company and Hendee Manufacturing 
Company, maker of Indian motorcycles. The Kissel 
Motor Car Company of Hartford, W r is., received a sil- 
ver medal and the Bricose Motor Company a bronze 
one. 



FORD BUYS IRON ORE LAND. 



Henry Ford has purchased a tract of 1000 acres of 
iron ore land near Oakwood, Mich., on which he pur- 
poses to develop mines and establish furnaces for re- 
duction and mills for manufacturing steel, which will 
be used for the building of farm tractors. The plan 
comprehends the employment of a large number of 
men, one estimate being 20,000. The development is 
not to be undertaken immediately. 



CLUB AND SECTION MERGED. 



The Electric Motor Car Club of Boston has been 
merged by vote of the members with the New England 
section of the Electric Vehicle Association of Amer- 
ica, this action resulting from the fact that the inter- 
ests of the two organizations were identical and the 
work in which both were engaged could be the better 
served by consolidation and concentration. 



The Avon Tire Company, Lynn, Mass., maker of 
solid tires, has increased its working force to 200 men. 
The firm has occupied the buildings formerly used by 
the Sagamore Rubber Company at East Saugus, Mass. 
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THE HOWARD 1 500-POUND SHAFT DRIVEN TRUCKS. 



DESIGNED to meet the requirements of New Eng- 
land business men, for fast, light and roomy ve- 
hicles that can carry bulky loads, the Howard truck, 
built by the Howard Motor Truck Company. 87 
Church street, Boston, Mass., has many qualities that 
recommend it to those who make deliveries in areas of 
considerable size. The machine has capacity of 1500 
pounds, is shaft driven, is fitted with pneumatic tires, 
has exceptional spring suspension, and can be driven 
rapidly on good roads without deterioration mechanic- 
ally. 

The truck is built of components recognized 
throughout the industry as standard, the design being 
primarily with the purpose of obtaining high efficiency 
at extremely small operating expense. All parts have 
an ample factor of safety and, being produced by spe- 
cialists, they can be 
regarded as guar- 
anteed not only by 
the builder of the 
truck, but by the 
m a n u f a c turers 
themselves. The 
price has been fixed 
at $990 with open 
express body, 
which is claimed to 
be the lowest ever 
named for a ma- 
chine of this capac- 
ity and quality. 

The power plant 
consists of a motor 
and clutch, with a 
gearset incorporat- 
ed with a three- 
quarters fl o a t ing 
rear axle. The 
motor is a model 
of iy 2 inches and 
is rated by the S. 



of the engine block, that is driven by a flat belt. The 
motor is lubricated by a combination force feed con- 
stant level splash system that is characteristic of all 
Continental engines. The ignition is by an Eisemann 
high-tension magneto with a fixed spark, and the car- 
buretion is by a Schebler model L carburetor. The mo- 
tor is mounted on three supports. 

The clutch is a Hartford standard cone type design, 
13',j inches diameter and with two-inch face, faced 
with leather and fitted with flat springs to insure easy 
engagement. The drive is by shaft with two universal 
joints to a Covert gearset incorporated with the three- 
quarters floating rear axle. This gearset is a standard 
sliding gear selective construction that affords three 
forward speed ratios and reverse, the shafts being 
large and the gear faces wide, with bearings of liberal 




The Howard lBOO-Pound Shaft Driven Delivery Waicon, Built of Hl«th Standard Parta and Sold for WM. 



N Continental, having bore 
stroke of five inches, which 
A. E. formula at 19.60 horse- 
power, but will develop in excess of 25. This is a spe- 
cial type of small, long stroke truck motor that is 
claimed by the manufacturer to be powerful, extreme- 
ly economical, and very enduring. It is a four-cylin- 
der, four-cycle, water cooled, L head type, with the 
cylinders cast en bloc, that was carefully developed to 
meet the Continental standard. The motor is one of 
the latest productions of the Continental company and 
it represents everything that gas engineering has de- 
veloped as necessary or desirable for truck service. 

The engine is cooled by a thermo-syphon circula- 
tion of water through the jackets and a Long specially 
built tubular radiator of extra size, which insures 
against the engine over-heating excessively. Radia- 
tion is promoted by a large fan mounted on the front 



proportions. The axles are built by the Salisbury 
Wheel and Manufacturing Company, the rear axle be- 
ing especially built for truck service and reinforced 
with a heavy truss rod. The large bevel gear dif- 
ferential gearset and the driving axles are mounted 
on generous Hyatt heavy duty bearings. The driving 
shaft is enclosed in a substantial torque tube that is 
bolted to brackets mounted on a large frame cross 
member. The radius rods extend from the rear axle 
to the frame side members, insuring the protection of 
the torque tube and shaft against driving and braking 
thrust. The rear construction is extremely well built 
and designed to endure hard service. 

The front axle is a heavy I beam, with large steer- 
ing knuckles and spindles, fitted with ample ball bear- 
ings. The frame is a Parish & Bingham production, 
150 inches length, of pressed steel channel section. 4'j 
inches deep and with webs two inches width. This is 
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mounted on semi-elliptic springs, 39 inches length and 
two inches width, with large bushed eyes, shackled at 
the rear, fitted with hardened and ground spring bolts 
and grease cups, and full elliptic springs, 35 inches 
length and two inches width, at the rear. The wheels 
are artillery type, of wood, with 1^-inch spokes and 
shod with 32 by four-inch pneumatic tires. 

The steering gear is a Ross design, that is installed 
at the left side, with heavy linkage coupling the for- 
ward wheels. Tne gear shifting and the emergency 
brake levers are located in the centre of the footboard. 
There is a throttle lever on the steering wheel. The 
fuel supply is also controlled by a foot accelerator. The 
service brake, actuated by a foot pedal, and the emer- 
gency brake, operate in and on steel drums 14 inches 
diameter and two inches width on the rear wheels. The 
fuel tank, which has 11 gallons capacity, is beneath 
the driver's seat. The wheelbase is 107 inches, so that 
the machine may be turned in very short radius, and 
the tread is 56 inches. The body is 78 inches length 



place of honor in Philadelphia's Fourth of July cele- 
bration. The bell was taken to the station by a guard 
of honor, arriving, of course, safe and sound. 



PRIZES FOR FEDERAL OWNERS' LETTERS. 



The Federal Motor Truck Company offers $300, to 
be divided in prizes for the best letters on "Why I 
Bought a Federal Truck." Federal owners are eligi- 
ble to the competition. The first prize is $100, the sec- 
ond $50. third $25, fourth $15 and the balance $10 each. 
Letters must not be longer than 500 words and the 
contest closes Aug. 10. 



WEATHER AIDS TRUCK SALES. 




The Famed Liberty Bell Startles on It* Tranacontlnental Journey on a White Truck at 

Philadelphia, July 4. 



and 42 inches width, inside measurements. 

The truck as sold is equipped with oil dash and tail 
lamps, jack, pump and full set of hand tools. 



Extreme weather conditions are a strong influence 
in stimulating motor truck sales, in the opinion of C. 

R. Norton, truck sales man- 
ager of the Packard Motor Car 
Company. Recogni.ion of the 
effects of extreme heat and 
cold upon horses by their own- 
ers is shown by the following 
publication in a house organ of 
one of the largest express 
companies in the country: 

"Now that warm weather is 
upon us this subject of caring 
tor our horses becomes partic- 
ularly important. There are 
two periods of every year that 
are most distressing to our 
animals — the extreme cold sea- 
son and the extreme hot sea- 
son. The heat does far more 
damage than the cold. In 
Chicago a few years ago, when 
the thermometer was around 100 in the shade for a 
few days, work horses of every sort and degree died 
at a rate of 50 a day more than normal." 



LIBERTY BELL ON WHITE TRUCK. 



WATSON PRODUCES FRONT-DRIVE TRUCK. 



When it was decided to ship the Liberty Bell from 
Independence hall in Philadelphia to the San Fran- 
cisco Exposition, careful consideration was given to 
selecting the safest means of conveying it to the rail- 
road station. 

The representative of the B. F. Goodrich Company 
suggested that pneumatic truck tires would provide a 
cushion that was least likely to transmit jars that 
might further crack the old bell and his suggestion was 
acted on. The lJ/2-ton White truck owned by the 
Goodrich branch in Philadelphia was bedecked in holi- 
day fittings. 

The bell was loaded on this vehicle and held the 



The Watson Wagon Company, Canastota, N. Y., 
which for many years has built contractors' wagons, 
and which recently adapted a type for use as trailers 
with motor trucks, has begun the production of what 
is known as a "front drive truck." This is a Walter 
two-wheeled tractor, supporting the front end of a 
Watson 7 l / 2 -ton bottom dump trailer, the whole unit 
being one rigid vehicle. The front wheels carry the 
power plant and one-third of the load, while 66 per 
cent, of the pay load is carried on large diameter steel 
tired trailing wheels. The power connections are very 
short and large brakes are attached to the rear wheels. 
Great tire economy is expected from the fact that only 
the front wheels have rubber shoes. 
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ALLIS-CHALMERS TRACTOR ORDERS. 



An order of considerable size for tractor trucks to 
be used by the Russian armies has been received by 
the AHis-Chalmers Company of Milwaukee, Wis. The 
quantity and details of the tractor construction are not 
known. It is understood that within a few days large 
orders for additional war supplies will be placed by the 
American Brake Shoe and Foundry Company, the 
American Can Company and the General Electric 
Company. Additional orders are going also to the 
Canadian Car and Foundry Company according to re- 
port. 



States more than 24,000,000 horses and 5,000,000 
mules. The big foreign demand for work animals will 
probably be felt after the war, when they will be need- 
ed for farming. It is said that 150,000 horses have 
been shipped from the St. Louis stock yards to Europe. 



WHEEL FENDERS FOR 'BUSES. 



TRUCK FORCES RATE REDUCTION. 



The first instance in which a railroad has applied 
to the Interstate Commerce Commission for authority 
to reduce its rates so that it can meet the competition 
of motor trucks covering the same territory has re- 
cently come up in Kentucky, where the Flemingsburg 
and Southeastern Railroad Company, 
which operate from. Flemingsburg to 
Johnson, where it connects with the 
Louisville and Nashville road, asks 
such relief. 

The line is very short and all of 
its business originates in or is con- 
signed to Flemingsburg. Its rate 
are based on the regular distance 
tariffs of the Louisville and Nash- 
ville. A 3000-pound truck lately has 
nade regular trips from Flemingsburg 
to Maysville, which latter city is not 
affected by the long and short haul 
rate, but has river rates instead. 

The truck carries freight for the 
17 miles at eight cents a 100 pounds 
for full truck loads, and 12Vj cents 
a 100 pounds for small lots of bulky stuff. The com- 
plaint points out that the truck is not under the con- 
trol of the commission, that it has no franchise and 
pays only a hack line license of $10 and the regular au- 
tomobile license fees. The railroad asks to be permitted 
to reduce rates to meet the competition. 



All the motor 'buses operated by the Fifth Avenue 
Coach Company in New York City have been fitted 
with long wooden safety fenders, which are hung from 
the side of the car body. They are curved outward to- 
ward the rear to keep any person or thing from get- 
ting under the rear wheels. 

Careful investigation and inquiry in both New 
York and London demonstrated that most 'bus acci- 
dents are caused by pedestrians getting in front of the 
rear wheels. These fenders are expected to further 
safeguard the public and better the already excellent 
record of the company, for only one person is now in- 
jured in every 1,500,000 car miles of service. The fend- 




The Testing Depi 
All the 



artatent of the Packard Motor Car Company's Factory, Where 
Motor* are Teated Before Installation In the Chassis. 

ers were prepared by the company in its own shops at 
a cost of $7.50 a vehicle and were attached by a force 
of 25 workmen in one night. 



LIMIT OHIO TRUCK SIZES. 



UNITED STATES EXPORTS OF HORSES. 



For several years the number of horses exported 
from the United States has been 28,000 annually, with 
an average unit value of $142, and 5000 mules have 
been exported, the averaged values of these being $150. 
During the 10 months ending with April, 1915, accord- 
ing to the Department of Commerce reports, the ex- 
port of horses totalled 215,759, valued at $27,783,848, 
or an average of over $220 each, and 39.229 mules, 
valued at $7,478,014, or more than $190 per head. As 
the department has previously pointed out. these ani- 
mals can easily be spared, as there are in the United 



A new Ohio law sets a limit of 3400 pounds for the 
weight of any vehicle driven on stone, brick or macad- 
amized road which has a tire less than three inches in 
width. If the vehicle weighs more its owner must se- 
cure the permission of the county commissioners be- 
fore it can use the roads. Flanges and lugs on the 
wheels cannot be used. 



NEW FOUR-WHEEL DRIVE TRACTOR. 



The Utility Steel Tractor Company, Antigo, Wis., 
has developed a powerful four-wheel drive tractor and 
is completing preliminary tests of the vehicle. It is 
expected to be ready for the market in August. 
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It Make's a DiffiTwiir^" 



Carageman: "So, if you were in my busi- 
ness you'd carry HAVOLINE OIL?" 
Motorist: "Yes Sir, I would. And further- fe« n rr»«tnthe oUtoy. 
. more, the manufacturer of my car recom- th«ta£S\iSFw. ( ^„u£ 
mends it for more mileage, less carbon and ES>S"'£U£Site5 T„ k "i. 
longer service." " !S*^ 

. Carageman: "Well, you're not my only 

customer that demands it. " 
Motorist: "You bet I 'm not! It is the best 
advertised oil on the market. Every- 
one knows the blue-and-white can." 

INDIAN REFINING COMPANY 
17 Battery PL Dept. K New York 
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STANDARDIZE TOWN'S TRUCK EQUIPMENT. 

Community Where All Business Interests Having Heavy Haulage Requirements Have One 
Make of Machine and the Owners Have What Is Practically Cooperation in 
Mechanical Maintenance — How Driver Problem Was Solved. 



HOW effective is the influence of a good truck in 
extending power wagon service through a 
community and stimulating the purchase of 
other machines of the same make, is illustrated by the 
development of motor vehicle haulage in the village of 
South Attleboro, Mass.. a suburb of the infant city of 
Attleboro. 

South Attleboro is a community of a few hundred 
people, four miles from Pawtucket. R. I., and eight 
miles from 
Providence. It 
has two or 
three factor- 
ies that man- 
ufacture jew- 
elry and only 
three or four 
b u sine sses 
with a suf- 
ficient volume 
of hauling to 
make the use 
of trucks a 
practical bus- 
iness propo- 
sition. 

A 1 1 hough 
such c o m- 
munities are 
traditionally conservative, trucks have won their way 
there very rapidly on a basis of merit. Practically 
everybody who can use trucks to advantage is using 
them and is an enthusiastic booster. 

The local coal yard operated by the Jencks-Adams 
Company, brought the first truck to South Attleboro 
in April, 1914. G. Dallas Jencks, secretary and man- 
ager of the company, had previously been manager 
lor a coal company in Providence and had used trucks 
in that city. 

He bought a lJ/>-ton Service truck and begun work 




Supply Truck of the South Attleboro 



with it. At that time it was the only one of this make 
in New England. In the summer he did trucking of 
all sorts, furniture moving and long distance hauling. 
In the winter he used his truck to deliver coal. He 
could not meet local demand for haulage with one ma- 
chine and bought a one-ton Service truck, with which 
he could accept practically all vicinity patronage. 
Ice Company^ Uses Truck. 
The South Attleboro Ice Company, which cuts its 

ice on a pound 
near the town 
and delivers 
it in Paw • 
tucket, R. I., 
was operating 
three supply 
teams be- 
tween South 
Attleboro and 
that city. It 
purchased a 
t h r e e-t o n 
truck to re- 
place those 
three teams 
after having 
observed the 
succes sful 
p e rformance 



This is also a Serv- 



ice Company Loading: at Ice Houae. 

of the Jencks-Adams equipment 
ice truck machine. 

N. Roy & Son. who gather up dead horses through- 
out Rhode Island and a large section of southeastern 
Massachusetts and convert their bodies into poultry 
food at a rendering plant in South Attleboro, had six 
teams employed for that work. The company bought 
a lJ/.-ton Service truck to make the longer trips. 

That completed the motorization of the town so 
far as it was able to absorb trucks at the time. The 
Jencks-Adams Company has a mechanical department 
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which cares for any of the mechanical needs that may 
arise and these have been very few. Up to this time 
practically the only expense for operating any of the 
installations has been for tires, supplies and wages. 

None of the businesses which have adopted the 
trucks for haulage is elaborately organized and none 
had ever maintained a detailed cost system. Not one 
firm knew exactly the cost of its horse service and, 
like many other truck users, none has kept a detailed 
account of truck expense. But basing estimate for de- 
preciation on a reasonable length of life for a truck 
and comparing the total truck expense with that of 
horses for the same work, the firms are satisfied that 
not only is truck service cheaper than animal hauling, 
but that it is much quicker, more convenient and alto- 
gether preferable. 

How Driver Problem Was Solved. 

The problem of getting competent and careful 
drivers who recognize the mechanical and service 




Track for Hauling; Dead Home Hodlc». KhomlnK Special Winch JuHt Behind the 

value of a truck and drive it rationally, these small 
town business men have been able to solve much more 
easily than many large city users. In two cases the 
owner's son is the truck driver and in the other it is 
driven by members of the firm. 

The trucks of the Jencks-Adams Company, V/ 2 and 
one-ton, are fitted with express bodies for express 
work and hauling coal. These are easily changed for 
'bus bodies for passenger work, which is undertaken 
on a considerable scale Sundays or whenever there is 
a demand. 

The company has specialized in the summer time 
on long distance moving, although a great deal of ex- 
pressing of all sorts is done. People who have to 
move their furniture from one town to another, even 
long distances, have found it cheaper to load it on a 
truck at their homes and have it taken directly to 
their new residences than to pay the expense of crat- 
ing, expressing or freight. 

Much work of this sort is undertaken. Trips have 
been made from North Easton, Mass., tn East Glas- 



tonbury, Conn., from Providence, R. I., to Hartford,. 
Conn., from Attleboro to New Haven, Conn., and 
many loads have been taken well up into New Hamp- 
shire. The range of the trucks is limited only by the 
distance over which a truck can successfully compete 
with a railroad. 

On Sundays the trucks are fitted with passenger 
bodies, which have canopy tops and comfortably up- 
holstered seats. They are chartered by parties at $25 
a day for the l^-ton truck and $20 for the one-ton. 
Twenty to 30 people are carried on each truck. 
Sunday Trips to Revere Beach. 
Every Sunday during the past summer the trucks 
have taken a party to Revere Beach, near Boston. By 
the roads over which the machines are driven the dis- 
tance is approximately 50 miles and the time made one 
way is slightly less than three hours. Parties are 
usually landed at the beach before noon and they set 
their own time for departure. The company has cul- 
tivated fraternal organizations 
and has secured many charters 
from them to take their mem- 
bers to fraternity doings in 
towns some distance away. 

As both the driving and the 
care of the trucks is done by 
members of the firm, cost of la- 
bor has not been entered in its 
expense calculations. One of 
the trucks has now run close 
to 25,000 miles. It has been 
found that the average life of 
a set of tires is about 12,000 
miles — most of the roads trav- 
elled are exceptionally good, 
although occasionally a bad 
stretch is encountered, and the 
trucks do about 10 miles on a 
gallon»of gasoline and between 40 and 50 miles on a 
pint of oil. 

Replacement parts purchased for the trucks up to 
this time have been new sets of chains and sprockets. 
The Buda motor used in the Service truck has proven 
itself to be exceptionally powerful and almost trouble 
proof. 

The South Attleboro Ice Company, of which C. W. 
Bloss is proprietor, has operated a three-ton Service 
truck through the 1914 season and the greater part of 
the 1915 season. It is kept in the garage for some 
months in the winter when the demand for ice is not 
large. 

The company delivers substantially all of its ice 
in Pawtucket, R. I. The truck is used for supply 
work. It starts about 5 o'clock in the morning and its 
first two trips are from the ice houses in South Attle- 
boro to the company's sub-station in Pawtucket. 
Six Teams Are Supplied. 
Six teams are used to deliver ice to consumers. 
These return every night to the stables in South At- 



Seat. 
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Hear View of Body for Dead Homex 
Ready for Loading. 



tleboro, load at 
the ice houses in 
the morning and 
take their first 
loads into the 
city. 

Three of the 
teams, after de- 
livery of the first 
loads, operate 
from the sub- 
station in the 
down town sec- 
tion of the city 
near by, depend- 
ing for supplies 
on the first loads 
delivered by the 
truck. 

Three other 
carts operate in 
more distant 
parts of the city. 
To these the truck runs direct and each truck 
load is divided up among the three wagons. The 
truck runs to the sub-station and return are about 
eight miles, but the trips on which the three different 
carts are found on their routes and supplied are about 
12 miles. 

After two or three loads have been delivered to the 
wagons on the routes it is frequently necessary to haul 
another load later in the day to the sub-station. An 
average truck load consists of 55 cakes of ice, weigh- 
ing in the neighborhood of 150 pounds per cake. So 
the total load is often considerably over four tons. 

The roads, however, are very good, with smooth 
surfaces and few grades, so that the truck is able to 
make the entire run to Pawtucket without going out 
of high gear. 

The load can be put on the truck at the ice house 
in about seven minutes. It 
takes more time to remove it 
to the wagons in the city and 
some time is usually also re- 
quired to locate the wagons 
on their routes. 

The truck driver, who is 
the owner's son, and his help- 
er, load the truck at the ice 
houses. In the city they are 
aided in transferring the load 
by the driver of the ice 
wagon. They have a few 
minutes of fast, severe work 
on each trip, with good rest- 
ing periods between when the 
truck is under way. 

Before the truck was 
purchased it was necessary 



to keep three horse teams, with large wagons doing 
supply work between the ice houses and the teams in 
town. The truck can haul more ice than three teams. 
Relieves Horses of Long Hauls. 

The ice business is a very difficult one for horses, 
owing to the fact that the largest volume must be 
done when the weather is hottest and the horses can 
stand the least. Naturally, it is the long hauls which 
are the horse killers. When horses were used in sup- 
ply work it was extremely difficult in hot weather to 
keep the wagons in town supplied. 

The work required of horses in the actual delivery 
of ice to consumers is not so difficult as they are 
standing a great deal of the time and the hauls be- 
tween stops are very short. So the truck not only 
does more work, but it does the kind of work that it 
was hardest to do with horses. 

Especially hot days do not make the truck service 
any slower than it normally is, whereas the distance 
that could be travelled by the horse teams was per- 
ceptibly cut down as the temperature went up. 

The drivers of the horse supply teams always did 
their work without helpers, so the truck has actually 
replaced six horses, with wagons and one man. With 
only animal equipment there was practically no work 
for about half the horses in the winter months, so that 
it was necessary either to sell them at a sacrifice and 
buy at a much higher price in the spring, or to feed 
them all winter. In either case, a substantial loss had 
to be taken. 

Now the truck is operated from May to October 
and then laid up for the winter, with the exception of 
an occasional job of contract hauling. This, of course, 
keeps the investment idle during about five months of 
the year and so is a source of expense, but interest 
on the truck investment amounts to less than the loss 
involved in selling, buying or feeding horses at pres- 
ent rates for fodder during the winter months. Lay- 
ing up the truck naturally increases the length of its 
life, and at the present rate of operation, if parts are 




Dead Hone Truek, Showing How Speelvl Tail Gate la Dropped and Top la Opened. 
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replaced as they show wear, this should be in the 
neighborhood of 10 years. 

Horses Now Kept Earning. 

There is some demand for ice during the winter 
and horses are required for the cutting and storing 
operations, so that most of the horses that are now 
used cap be kept employed during the dull season of 
the year. The search for purchasers for the horses in 
the fall, and in the spring for satisfactory stock, was a 
source of a great deal of work and annoyance in the 
past and all that has now been done away with. 

This company, like the others in South Attleboro, 
has not kept a detailed record of its truck costs, nor 
did it do so with its horses before it used a truck. 
There is no doubt, however, of the success of the 
truck installation in an economic way, nor of the 
greater ease and convenience with which the business 
is carried on with its service. 

The truck, which as has been shown, usually car- 
ries an overload, makes from four to five miles on a 




One of the Trucks of Jencka-Adnma Company with Paaaenner Body Mounted. 

business done 



gallon of gasoline. Up to the time this was written 
it had been driven for nine months at an average of 
40 miles a day, six days a week, or rather more than 
9000 miles. The original tires are still on all wheels. 
These are still in good condition and should last for 
two or three months more — at least until the end of 
the 1915 season. 

Mechanical failure is therefore practically un- 
known. When the truck has been required it has not 
been out of service more than one hour, during all the 
time that it has been in operation. It has never been 
in a city repair shop, but has been kept in the best of 
condition by the driver and the mechanics of the 
Jencks-Adams company. 

Mr. Bloss has a farm on which his stables and ga- 
rage are located. An inexpensive, but good garage 
has been erected near the horse barns and the truck is 
stored there with very slight expense. The garage 
also shelters the family touring car. 

The experience of the company throughout is an 



impressive example of the improvement that can be 
brought about by the country business man who uses 
a truck for his hauling. 

Truck to Haul Dead Horses. 
For 25 years N. Roy & Son has disposed of dead 
horses in Rhode Island and the southeastern section 
of Massachusetts. The bodies are given the company 
for the service of hauling them away. The firm has 
erected a modern rendering plant at South Attleboro, 
where horses are taken. The hides are removed and 
sold, the bones are sold, and the remainder of the 
carcasses made into poultry food, for which there is a 
good demand. 

The company is called upon to haul away from six 
to a dozen dead horses every day. Before it bought 
the lJ/>-ton Service truck six double teams were used 
to bring the horses to the rendering plant and when 
calls were numerous much difficulty was experienced 
in getting all. the carcasses to the plant. 

Since the installation of the truck two horse rigs 
have been kept in Providence, 
which pick up bodies and haul 
them to the company's Provi- 
dence yard. The truck goes 
there once or twice a day — a 
run of about eight miles one 
way — to bring out the accumu- 
lation. It also makes many 
trips for individual horses in 
territory that cannot be con- 
veniently reached by the horse 
teams in Providence. It makes 
all of the longer runs. 
Truck Expands Business. 
The acquisition of the truck 
has made it possible to cover a 
much larger territory than the 
horse teams could have cov- 
ered and has been effective 
in expanding the volume of 
that way. Trips have been 
made to Bristol and Hope, R. I., and Mansfield, 
Easton and Sharon, Mass., operating well up 



in 

Bristol and 
and Sharon, 

toward Boston and all over the State of Rhode Island. 

The services of from nine to 11 horses have been 
dispensed with and the truck does the work much 
quicker and at a lower cost. 

A special body has been designed for the work. It 
is a high covered box which can be closed all around. 
Just behind the driver's seat and between the seat and 
the body is a power winch, driven by the truck motor. 
This is operated by a worm on a shaft that takes its 
power through gears from the main drive shaft and 
the jackshaft. 

A cable runs through the front wall of the body 
out through the open tail gate. This tail gate is fitted 
with an extension which when attached forms an in- 
clined plane up which the bodies can be dragged into 
the truck. 

The cable is made fast to the dead horse and the 
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carcass is speedily loaded into the truck. It has ca- 
pacity for four bodies weighing about 1400 pounds 
and for six that weigh in the neighborhood of 1<X)0 
pounds. The floor of the body is lined with zinc, to 
protect the chassis from any fluids and is easily 
cleaned. The body cross section is four feet four 
inches square and it is nine feet six inches long. 

The truck motor has proven to be exceptionally 
powerful and ample to haul any load on any of the 
roads or hills over which the machine is operated. 
The truck has been in use since May, 1915, and the 
only expense has been for oil and gasoline. 



STEARNS-KNIGHT TRUCK 



SI MM.\flV OF TRICK OPERATION I\° MOI'TH 
ATTLRBORO. 

Every truck in town Is a Service truck. 

Every truck continuously operated at almost negll- 
ble maintenance cost. One of the users has a mechanical 
department which cares for all the trucks. 

Simplicity and mechanical perfection of trucks makes 
operation successful in small town with attention of a 
mechanic who has not ah elaborate tool equipment. 

Trucks have enlarged the amount of business done 
In the town. 

A profitable lone distance hauling and passenger 
business that did not exist before has been created. 

In the ice business the truck has made possible the 
delivery of larger quantities of Ice over a greater range 
of territory In very hot weather when the demand Is 
heavy. 

Trucks have made possible the collection of poultry 
food material over a larger area. 
Big economies have been effected. 

In the two old established Arms the amount of capi- 
tal Invested has been reduced. 

Five teams with harness and wagons were replaced 
In the dead horse rendering business. The estimated 
value of these is as follows: 

10 horses at $275 each $2750 

5 sets of double harness 375 

5 wagons 1500 

Total $4B25 

Cost of H4-ton truck with special body $2200 

In the service of the South Attleboro Ice Company 
the truck replaced: 

Six horses, valued at $275 each $1650 

Harness 225 

Three ice wagons 1200 

Total $3075 

Cost of three-ton truck $2975 

The trucks have cut the cost of delivering coal. They 
have stopped losses due to buying horses in the spring 
and selling in the fall or feeding all winter. 



MORE CARS THAN HORSES. 



Oklahoma City, with a population of nearly 100,- 
000, is one municipality where there are already more 
motor cars than horses. This is one of the newest and, 
therefore, least conservative of all the cities in the 
United States, and in a section of the country where 
horses would be believed to be both cheap and plen- 
tiful. 

According to the records of the county assessors 
there are 1900 motor cars in that city. Horses num- 
ber only 1343, valued at $66,350, and there are 75 
mules, valued at $4435. In spite of the fact that there 
are only 100 cars in the county outside of the city, the 
total value of the cars in the county is greater than 
that of the draft horses. 



First Machine Built in America 
Sleeve Engine. 



with 



The chief features of the new Stearns five-ton 
truck are the Knight motor, the first to be installed 
in a truck in America, and a double frame arrange- 
ment designed to protect the mechanism when run- 
ning light from shocks transmitted by the stiff springs 
that carry the truck load. 

The power plant is suspended on an independent 
sub-frame supported at the front on inverted semi- 
elliptic springs resting on the main frame brackets 
and at the rear on large jackets from the jackshaft 
housing. The cab and control are mounted on the 
sub-frame also, so that the main frame carries only 
the load in transit. 

So far only the five-ton model has been built. With 
144-inch wheelbase the price is $4500, and with 180- 
inch wheelbase $100 is added. The final drive is 
through side chains. The front tires are 34 by five- 
inch and rear 38 by five-inch dual. 

The motor has a bore of 4J4 inches, a stroke of 5yZ 
inches and the S. A. E. horsepower is 29 at 1000 revo- 
lutions a minute. The maximum speed is 12 miles per 
hour. The cylinders are cast in pairs. There is a cen- 
trifugal pump and a cellular radiator and fan in the 
cooling system. A Stromberg carburetor and Bosch 
double ignition are included. 

The clutch is a dry plate type, with four discs, 
faced with Raybestos. The gearset, differential and 
jackshaft are made up into a unit. There are four 
forward speed ratios and reverse. The jackshaft is fit- 
ted with a differential lock, which consists of a dog 
clutch acting between the right jackshaft axle and 
the differential casing. It is enclosed and is oper- 
ated from the cab. Another gearset feature is a power 
take off on the lay shaft. The springs are half elliptic 
and are mounted on friction plates instead of shackles 
The frames are both of channel rolled steel and are 
rigidly braced and gusseted. The foot brake shoes 
expand in drums on the ends of the jackshafts outside 
the sprockets, and the emergency brake shoes expand 
in drums on the rear wheels. Centre control is used. 



The Detroit Motor Transportation Company is the 
name of an organization recently formed by \V. G. 
Wagenhals, treasurer of the Wagenhals Motor Car 
Company of Detroit, for the purpose of manufacturing 
10-passenger "jitney" 'buses. 



The Republic Motor Truck Company, Alma, 
Mich., according to General Manager F. W. Ruggles, 
during the fiscal year increased its truck sales 800 per 
cent. Of the total production 95 per cent, was con- 
sumed in the United States. 
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MACK TRUCKS AT ARMY CAMP. 



Citizen Soldiers' School Use Special 
Equipment Loaned by Builder. 



The crew handling the trucks at Plattsburg in- 
clude a professional driver and a first class mechanic, 
supplied by the International company ; an army ser- 
geant and men mostly from Squadron A, New York 
National Guards. 



At the encampment at Plattsburg, N. Y., of the 
United States Army School of Instruction are two 
armored Mack trucks that are attracting much atten- 
tion from the demonstrations of their efficiency. 
Among the citizen soldiers receiving instruction in 
modern war tactics under governmental tutelage are 
some of the leading business and professional men of 
the country, and they are giving special attention to the 
machines with a view of possible adaptation to their 
respective requirements. It is related that John Pur- 
roy Mitchell, mayor of New York City and one of the 
"students," is particularly interested in the possibil- 
ities of using similar trucks in suppressing street 
riots, strikes and other troubles that may arise in the 
metropolis. 

The trucks were loaned to the government officials 
by the builder, the International Motor Company, 



HARDWARE MEN TO SELL ACCESSORIES. 



That the American Iron, Steel and Heavy Hard- 
ware Association intends seriously to undertake the 
distribution of automobile accessories is shown by the 
appointment of a committee representing leading 
firms in different sections of the country who will re- 
ceive propositions from manufacturers regarding dis- 
tribution through the association. 



WANT GASOLINE PRICE INVESTIGATION. 



The reasons that underlie price making for gaso- 
line have proved to be very baffling to motorists and 
numerous investigations are under way to find out 
why prices are what they are in various places. 

Recently in Texas and Oklahoma on the same day 
prices were advanced by a number of 
different oil companies. This simul- 
taneous action was taken to indicate a 
concerted movement and the attorney 
generals of the two states at once 
started investigations. 

Buffalo is much disturbed over the 
fact that it has to pay 15 cents a gallon 
for gasoline, while it is sold in Detroit 
for 10 cents. Motorists of that city 
and of New York state have brought 
the matter before the American Auto- 
mobile Association and have offered to 

Specially Equipped Mack Tracka Loaned by the International Motor Company (or give any aid in their power tO 

u»e of the Training camp of civilian tidier, at pi.tt.bars, n. y. United States District Attorney John 




New York City, so that the men would have practical 
demonstration of what service motor trucks can af- 
ford under the most adverse conditions. The equip- 
ment was especially designed by A. F. Masury, chief 
engineer of the International company, who studied 
modern war conditions and their requirements in Eu- 
rope, where the company is supplying trucks for ac- 
tual war service. 

The largest truck has 3>4-ton capacity and draws 
a trailer consisting of a regulation United States army 
three-inch field piece with limber. When fully loaded 
the truck carries two machine guns. 15,000 rounds of 
machine gun ammunition and 800 rounds for the 
three-inch gun. 

The smaller truck is the standard International 
one-ton model AB. and as part of its equipment carries 
a Colt rapid fire gun and ammunition and crew. 

An unusual feature in armored motor trucks is 
that the armor of the Mack machines can be removed 
to form a temporary protection for the men operating 
the machine guns. The tops are tarpaulins and are 
removable. 



D. Lynn of Buffalo, who has announced his 
intention to begin an investigation. It is like- 
ly that the attorney general of the State of New 
York will be called upon also to aid in the probe. 



The United States Rubber Company and the 
United States Tire Company have adopted a policy of 
encouraging their 55,000 employees to join the militia 
and naval reserve by giving them leave of absence 
with pay for military duty and permitting them in ad- 
dition to have their regular vacations. 



The supreme court of Georgia has decided that the 
law requiring a registration fee of $5 from auto own- 
ers is invalid because of the provision that the pro- 
ceeds be divided among the counties according to the 
number of miles of rural roads in their borders. 



The Hercules Buggy Company. Evansville. Ind., 
has begun the manufacture of bodies for small capacity 
motor trucks. About 150 men have been added to the 
working force. An additional building is planned. 
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CLAIMING that the very general use of chrome 
nickel steel in the construction of its new type 
three and four-ton worm driven trucks is an invest- 
ment, which the buyer will pay for because he has to, 
but having paid for, will get the benefit of in longer 
life, greater reliability, large economy and, with these, 
an extreme measure of satisfaction, the Locomobile 
Company of America is now building machines in 
which more of this metal is utilized than in any other 
vehicles produced by the American industry. 

The company has for years specialized pleasure 
cars and a standardized five-ton truck, and having de- 
cided to construct smaller capacity trucks, a standard 
design was adopted in which the character and quality 
of the material is the best that can be obtained. State- 
ment is made that the extensive use of high-grade ma- 
terial was decided after careful consideration of the 
requirements of highway haulage, for. as all motor 



trucks are intended to economize time and money, 
that truck which saves the most time and most money 
is the best. The new type trucks are designed to be 
extremely enduring and economical. 

Constructed of Special Metals. 

To better emphasize the extent to which chrome 
nickel steel is used, statement is made that the crank- 
shaft, connecting rods, camshaft, connecting rod bolts, 
clutch pinion, all sliding gears, countershaft, counter- 
shaft gears, countershaft bolts, differential bevel pin- 
ions and gears, frame, all spring bolts, spring link pins 
and other components are of this metal. These are 
given varying heat treatment to develop the special 
qualities of endurance desired. No less than seven dif- 
ferent grades of chrome nickel steel is used in forg- 
ings and bar stock. 

But besides this lavish use of this high-grade 
metal, special bronzes are as carefully selected for dif- 
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Left Side of the Motor, Showing the 11 nunc to and the Water 

Pomp. 

ferent requirements. For instance, the gearset case is 
a manganese (or vanadium ) bronze casting, the crank- 
case is government bronze, the worm wheel is a spe- 
cial hard phosphor bronze, and all the camshaft bear- 
ings, magneto couplings, throttle valve, torque bar 
bushings, spring chair bushings and valve tappet 
guides and many other parts are phosphor bronze 
castings, while the water pump bushings, steering 
block, spring bushings, oil pump gear, governor valve 
and other parts are cut from phosphor bronze bar 
stock. 

In general appearance the chassis are conventional, 
the design being what has common approval, and the 
frame is low. a result of construction with long, flat 
springs and medium sized wheels and tires, this af- 
fording a minimum height of the centre of gravity. 
As the chassis are worm driven, they are practically 
noiseless. 

Motor a T Head Type. 

The motor is a vertical four-cylinder, four-cycle, 
water cooled, T head type, with bore of 4% inches and 
stroke of six inches, having a greater stroke to bore 
ratio than is usual in truck motors, this being 1.41 to 
one. By the S. A. E. rating the motor will have 28.9 
horsepower, but at 1150 revolutions a minute, at 
which the governor is set, 42.5 horsepower is devel- 
oped. All parts used in building the trucks are built 
in the shops of the company. 

The cylinders are cast in pairs from a fine quality 
of gray iron, the intake valve being at the right and 
the exhaust valve at the left. The cylinder units are 
cast with the water jackets integral and are a detach- 
able head type. This construction insures minimum 
labor in cleaning, the water jacket connections are 
simplified, and in assembling all combustion chambers 
are carefully calibrated and the heads and cylinder 
units are pairs from the results of the calibration. The 
pistons are cast from gray iron and are fitted with five 
gray iron rings, four of these being compression rings 



above the wristpins and the other an oil ring at the 
bottom, Kach ring is machined from a separate cast- 
ing to insure perfect material and certain quality. 
Great care is taken in calibrating the pistons to obtain 
exact fit and high operating efficiency, and they are 
paired in sets of exactly equal weight. 

Crankcase a Bronze Casting. 

The crank case is of government bronze, w r hich has 
many advantages for strength and toughness as com- 
pared with aluminum. The upper half of the case car- 
ries all the main and the camshaft bearings, there be- 
ing a camshaft at either side. The crankshaft is 
chrome nickel steel, specially heat treated, having a 
tensile strength of 118,000 pounds and an elastic limit 
of 81.000 pounds, an elongation of 18 per cent, and 3 
reduction of area of 48 per cent. The shaft is forged, 
machined all over and ground. The bearings are 2J4 
inches diameter and the crankpins are the same size; 
unusual dimensions for a shaft of this material and 
used with a motor of so small bore. The bearings are 
bronze composition shells, lined with high-grade bab- 
bitt and are five in number, the second and fourth being 
each two inches length, and the first, third and fifth, 
from front to rear, being respectively 4J4, 2>Y> and 
4 11/16 inches length, this being a total of 16 7/16 
inches bearing length and a projected total of 36.5 
square inches. The crank pin bearings are 2}/ 2 inches 
long, each having a projected area of 4.63 square 
inches. At the rear end of the shaft is an integrally 
forged flange, to which the flywheel is attached by six 
chrome nickel steel bolts that are fitted in hardened 
steel bushings that take the drive, the bolts merely 
coupling the flywheel and shaft. Both shaft and fly- 
wheel are tested on a running balance machine and 
corrected for perfect balance. 

Connecting Rods Chrome Nickel Steel. 

The connecting rods are chrome nickel steel drop 
forgings. with wristpin bushings of phosphor bronze 
forced in by pressure, and the big end bearings are 




Right Side of Motor, Showing the Carburetor aad the OH Sys- 
tem Pump. 
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System and Rear Axle. 

bronze shells lined with babbitt. The wristpins are 
hardened and ground and are driven into the pistons, 
being retained by two steel studs through the piston 
bosses. The camshafts are drop forgings, heat treated, 
hardened and ground, with the cams integral with the 
shafts. The cams have wide faces to insure against 
wear. The shafts are each mounted on four phosphor 
bronze bearings. The valve tappets are hard- 
ened and ground steel members, carrying a 
roller at the lower end and the usual adjust- 
ing screw and lock nut at the top, that are oper- 
ated in phosphor bronze guides mounted in the base 
flanges of the cylinder units. The valves are usual 
poppet type, made of tungsten steel, that seat in ports 
1-M inches clear diameter. The valve stems are carried 
in long guides in the cylinders. The valve mechanism 
is enclosed from abrasives, water and the entrance of 
any object by aluminum housings. 

The timing gearset, consisting of the crankshaft, 
two camshafts, the magneto shaft and the water pump 
shaft gears, have wide faces, are of specially treated 



steels and cast iron, and are spiral cut. They are en- 
closed in an aluminum case and operate in a bath of oil. 
The Lubricating System. 

The lower half of the crank case is an aluminum 
oil pan, which may be dropped for inspection or ad- 
justment of main bearings. The engine is lubricated 
by a gear driven gear pump, installed outside the 
crank case and oil pan. It receives its supply from the 
sump in the pan, forces it through a supply pipe to 
two tubes, one in the pan from which the connecting 
rod troughs are filled, the other in the upper half, 
which lubricates the main bearings through drilled 
holes. This in turn lubricates the shaft, while a small 
pipe connection at the front end supplies the pump 
and magneto shaft bearings. The main supply pipe, 
in which is a cock, leads back to the sump. An excess 
of oil is pumped at all times, and when the bearings 
need more lubricant, as when rescraped and set up, 
the cock is closed and all the oil must pass through 
to the bearings. Normally it is open. Another detail 
is the design of the connecting rod troughs, which 
slope upward at an angle. When the truck is descend- 
ing a grade, the excess oil flows over the low front end 
and there is less for the rods to splash in ; when as- 
cending, the high back holds more oil for the rods to 
splash. This automatically regulates the oil supplied 
to the cylinders and moving parts and makes for eco- 
nomical consumption without complication. 

The Motor Cooling System. 

The motor is cooled by water circulated by a gear 
driven centrifugal pump, located forward on the left 
side of the motor. There is a packed joint on either side 
of the pump housing and the pump may be removed 
without disturbing other units. This feature of indi- 
vidual unit removal obtains throughout the chassis. 
The radiator is a honeycomb type, with the unusually 
large frontal area of 700 square inches, with a very 
large and low filling cap of hard rubber, and it is sup- 
ported on trunnions of the ball type, those in turn 
resting upon very thick rubber buffers, so this unit 
is well protected against road shocks. It is cooled by 
a fan on an adjustable bracket that is driven by a belt 
from V grooved pulley on the pump shaft. 

Fuel is supplied by the company's carburetor, 
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Sectional Drawlnic of the Locomobile Motor, with the Principal 

which is designed especially for this motor and for 
heavy service, and to the same principle as the car- 
buretor used for the last four years with great suc- 
cess on all Locomobile pleasure cars. This has a sin- 
gle central stand pipe, in which the low and medium 
speed demands are supplied through openings at the 
centre of the venturi, while the high speed demand is 
supplied at the top. The usual Locomobile air regu- 
lating spring is used, with a dash pot to reduce the 
fluctuation. After the standpipe has been set and 
proven correct, it is sealed in place. There are two 
throttles in the pipe connecting the carburetor and the 
manifold, the upper operated by the governor, the 
lower controlled by a hand throttle lever and a foot 
accelerator pedal. The governor, which is on the in- 
let side of the truck, midway between the cylinder 
blocks, is driven by spiral gears off the inlet cam- 
shaft, and is of the ball type. This is set at a speed of 
1.150 revolutions per minute, and after setting is 
sealed. 

The ignition system is a Duplex type, using a 
Bosch magneto and a Willard storage battery. The 



magneto is located at the left 
side of the motor, back of the 
pump, and is driven by an ex- 
tension of the pump shaft, 
through a universal coupling 
which allows of immediate re- 
moval and quick replacement. 
A strap fastening facilitates 
this. 

The flywheel has unusually 
large diameter, 20 inches, and 
houses the clutch, a plain 
leather faced cone. The cone 
is pressed steel, lS]/ 2 inches 
mean diameter, fastened to the 
transmission gearset driving 
shaft by six large diameter 
bolts, the stress of the drive 
being taken on hardened steel 
sleeves surrounding them. 
The spring is a square sec- 
tion, enclosed, and self-con- 
Back of the clutch is a 
double flexible coupling and a clutch spinning 
brake. The former cushions the drive in case of sud- 
den engagement and disengagement of the clutch, 
thus preventing stress upon the gears and shafts. The 
housing may be opened by removing six bolts, and by 
taking off these and the clutch bolts, the clutch can 
be removed without affecting other units. Similarly, 
by the removal of these six bolts, and loosening its 
support bolts, the transmission gearset may be re- 
moved. 

The motor is suspended in the chassis frame at 
three points, from a pair of forged steel beams, there 
being a single point of suspension at the front end. 
This forward trunnion is a chrome nickel steel pin on 
which the motor may swing, but the ends of the rear 
beam are fixed in the chassis frame. The beams are 
supported from the frame, so that the motor may be 
dropped out of the frame, a work that can be done 
in a few minutes. 

The Gearset and Driving Shaft. 

The gearset is a four-speed ratio selective type. 
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Top View of the Locomobile Four Speed Ratio TraumlHloi 
System Gearaet. 

suspended three points in the centre of the chassis. It 
is constructed with chrome nickel steel gears, shafts, 
shifting forks and rods, bolts, support bolts, etc. Each 
of these parts is forged and heat treated. Four speed 
ratios are considered necessary in truck construction, 
affording wider range of vehicle speed and particular 
advantages in hill climbing, in city traffic, etc. In ad- 
dition, this design has marked economy not to be over- 
looked in what is essentially an economizing vehicle. 

The drive is by a shaft, forged from chrome nickel 
steel, that lies in a true horizontal line. The shaft is 
divided, has an internal-external gear coupling at the 
forward or transmission end. a full universal joint just 
back of the central bearing, and a full universal joint 
at the rear axle. With this construction either section 
of the shaft can be removed without disturbing the 
other. At the central bearing is the running brake, 
operated by the right foot pedal. It is small in diam- 
eter, but working through the final drive has the ad- 
vantages of the 8 : kt (or 10 to one) reduction gained 
thereby. The hanging of the shoes is such that they 
are self-adjusting, but with a convenient set screw 
hand adjustment can be made when desired. An ad- 
ditional large wing nut affords means of quick tight- 
ening. An external fan keeps the brake drum cool. 

The Full Floating Rear Axle. 

The rear axle is a full floating type, driven by an 
overhead worm and gear wheel. The worm gearing 
and differential assembly is enclosed in a cast steel 
housing, into which the axle tubes of heavy gauge 
nickel steel are forced by hydraulic pressure and 
riveted. The central section of the housing encloses 
the worm, gear and differential, the bearings being 
held in the cover, a steel casting, which is readily re- 
moved as a unit from above. To facilitate removal, a 
large steel eye is fitted in the centre of the cover for 
attachment of the crane hook. Inspection can be 
made by removing a central cap, held by four bolts, 
while the worm wheel thrust bearing adjustment is 
made by taking off a cap at the rear, held by three 
bolts. 

The worm is a straight sided type, with 8^4 to one 
reduction on the three-ton and 10 to one on the four- 
ton truck. It is made of chrome nickel steel, forged, 



machined, hardened and ground to a true surface. The 
wheel is a specially hard phosphor bronze, almost 
twice as strong as ordinary phosphor bronze. The 
worm is mounted on a pair of annular ball bearings, 
with an imported, double-ball, spherically-seated 
thrust bearing. The gear, which encloses the bevel 
differential, is similarly fitted with an annular and 
spherically-seated, ball thrust bearing on each side. 
The worm is lubricated by internal circulation, the 
bottom of the housing forming a natural pool for sev- 
eral quarts of lubricant, which is carried up to the 
worm by the rotating wheel. A suitable filler is pro- 
vided, an oil level testing plug and a drain plug. The 
driving reaction is taken back to the frame by a heavy 
channel section pressed steel torque bar. with a 
chrome nickel steel link at the forward end. This is 
placed immediately below the driving shaft, and is 
pivoted on the rear axle housing on a pin of unusual 
diameter, with two very large phosphor bronze bear- 
ings. With this construction the bar carries the 
torque, but resists no other forces. 

The Rear Wheels and Brakes. 

Each rear wheel rotates on a pair of large Timken 
roller bearings, mounted on the exterior of the axle 
tube. These are set a considerable distance apart to 
give adequate support. Within them the chrome 
nickel steel driving shafts drive the wheels through 
splined ends, which mesh with similar splines in the 
wheel caps. The latter are also forged chrome nickel 
steel, and are held to the hubs by chrome nickel steel 
bolts, ^moving these bolts allows of shaft removal. 

The rear wheels carry brake drums of unusually 
large diameter, within which are the emergency 
brake shoes of expanding type. These shoes have a 
working diameter of 19^4 inches, and a width of Ay 2 
inches, a total effective braking surface of 320 square 
inches. The drums are held to the wheels by a sep- 
arate set of bolts, and may be removed separately. 




The Worm Shaft and Gear 



eel Aaeembly of the Rear Axle 
, the Hoanlnc 



Digitized by 



Google 



376 



THE MOTOR TRUCK 



August, 1915. 



- BKF-Tlituii BckrlBf 

|a-Wor 



t OlBip.clloo Caret Atuit 
Wot in loipfnlon Coter 
-£•11 




T- Oil Uml Plug 

Oil 



PtaChroOM 
Sttcl 



AxleCrois Section 



Crou Section of the Loromobllr Rear Axle, Showing Detail of 
Worm and Gear Wheel Aaaemnly. 

Distance rods at either side carry the driving ef- 
fort, these being of large diameter, heavy gauge se- 
lected steel tubing, with forged ends being spherical 
seats on the axle and at the frame. They are held by 
caps and large diameter bolts, so removal is both 
quick and easy. Their length is fixed, however. 
Springs and Steering Gear. 

Both front and rear springs are a very flat, semi-el- 
liptic type, the former mounted over the front axle 
beneath the frame, and the latter, over the axle, but 
outside the frame. The front spring setting gives a 
wider steering lock, while the rear spring installation 
affords a more stable support, the centre to centre dis- 
tance of the rear set being 10 inches greater than that 
of the front set. The front springs are shackled at the 
rear ends, and the rear springs at both ends. All 
spring shackle bolts are hardened and ground chrome 
nickel steel and hollow, with grease cups at their 
outer ends. Throughout the chassis there is ample 
provision for sufficient lubrication, by large and ac- 
cessible grease cups, there being a total of 33 grease 
cups, as well as numerous oil holes. More rear spring 
plates are used on the four-ton chassis to carry the ex- 
tra load. 

The steering gear is a screw and nut type, placed 
on the right side, with inclined steering post. This 
design was selected because of the greater wearing 
surface which the screw and nut type gives. The 
wheel is 22 inches diameter. The steering connections 
are fitted with springs to take the road shocks. The 
driver is behind the motor, which is under a bonnet. 
The gasoline feed is by gravity type, from a 32-gallon 
tank under the driver's seat. The tank is the bolster 
or modified rectangular shape, constructed from 
tinned terne plate with a coating, weighing 15 pounds 
to the 100 pounds of steel. It is reinforced by internal 
flanges, and has a strainer on both inlet and outlet. 

Feature of Frame Construction. 

The frame is said to probably represent the great- 
est advance in truck construction made in nven f 
years. It is a rigid type, constructed from a special 
chrome nickel alloy pressed steel, heat treated to pro- 



duce a tensile strength of about 140.000 pounds. It 
has straight sides of unvarying width of 2)4 inches, 
and a thickness throughout of 3/16-inch (No. 7 U. S. 
S. gauge). The side members vary in depth with the 
load distribution from four inches front and 5^4 inches 
rear to a maximum of 6J^ inches. The seven cross 
members are the same material, quality, thickness, etc. 
All holes are drilled and reamed, and wherever a cross 
member is rivetted in, an additional reinforcing chan- 
nel of No. 11 gauge (j^-inch) is placed inside the main 
channel, between it and the cross member. Where 
the transmission gearset supporting cross members 
are fitted there is additional angle reinforcement. The 
two engine cross members are bolted on. with alumi- 
num filler pieces, and are in addition to the seven per- 
manent cross members. 

For the long wheelbase chassis, the extra long 
frame is made from a stronger and more rigid stock, 
the thickness being increased by 25 per cent., making 
it 14 inch, and the depth is similarly increased to seven 
inches. This applies to all cross members as well. In- 
both chassis the front member is curved forward 
slightly to serve as a radiator protector. 

Wheelbase, Length and Load Capacity. 
The general specifications show a wheelbase of 150 
inches as standard, this having an overall length of 
234% inches (19 feet 6'4 inches). The extra long 
chassis has a wheelbase of 170 inches and an overall 
of 270'/4 inches (22 feet 6% inches). Both have front 
tread of 60 inches, rear tread of 66 inches, width 
overall of 85 inches, frame height loaded 33 inches, 
platform widths up to 78 inches (six feet six inches), 
platform lengths of 146 inches (12 feet two inches) 
maximum standard, and 182 inches (15 feet two 
inches) maximum extra long, with no body overhang 
allowed at the rear. The maximum speed with 834 :I 
worm is 14.07 miles an hour, and with 10:1 worm. 
12.31 miles an hour. The tire equipment is 36 by five- 
inch shoes all around on the three-ton, singles in front 
and duals in the rear ; 36 by five-inch shoes front and 
36 by six-inch dual shoes on the rear wheels of the 
four-ton chassis. All tires are demountable : all 
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wheels are wood, but steel wheels will be furnished 
as an extra at $100 the set of four. The price of the 
three-ton chassis only is $3500 and of the four-ton 
chassis $3650, f. o. b. at Bridgeport. 

One result of the liberal use of extremely strong 
materials throughout is the low weight, this being but 
6800 pounds for the three-ton and 7070 pounds for the 
four-ton chassis. The total weight allowance for the 
former is 8000 pounds, allowing a 1200 to 2000 pound 
body, and for the four-ton chassis 10,000 pounds. With 
a 2000-pound body in each case, the weight distribu- 
tion for the three-ton is 36.8 per cent, front and 63.2 
per cent, rear empty, 24.8 per cent, front and 75.2 per 
cent rear loaded, giving for the load only 7.7 per cent, 
in front and 92.3 per cent, in the rear. For the four- 
ton chassis the empty distribution is the same, but 
loaded it is 21.8 per cent, front and 78.2 per cent, rear, 
and with the load alone 7.2 per cent, front and 92.8 per 
cent. rear. 



AMERICAN LOCK-NUT BOOKLET. 



CONTINENTAL MOTORS FOR MANY USES. 



Although most of the product of the Continental 
Motor Manufacturing Company is used to drive pas- 
senger cars and trucks, motors produced by the com- 
pany, of which there are now 200,000 in use, are ap- 
plied also to other purposes. Many are installed in 
motor boats, a special design is supplied to a maker of 
motor lawn mowers. Heavy models of new design 
have been used in many recent developments in farm 
machinery. Many fire departments use them for 
pumping, hoisting water towers and such work. They 
are used in mines for driving pumps that keep the 
mines dry. Inspection cars on railroads are now usual- 
ly power driven and Continental motors have been 
built for this purpose for several years. 



MORELAND BIG BUYER OF PARTS. 



The Moreland Motor Truck Company of Los An- 
geles, Cal., recently purchased through Watt More- 
land, general manager, many car loads of parts in the 
East. He bought five car loads of axles and worm 
gears from the Timken-Detroit Axle Company and a 
large number of truck motors from the Continental 
Motor Truck Company, both of Detroit, and many 
gearsets from the Brown- Lipe-Chapin Company of 
Syracuse, X. Y. A large number of pressed steel 
frames and Ross steering gears completed the pur- 
chase. 



TIMKEN-DETROIT BUYS NEW PLANT. 



The plant of the Detroit Metal Products Com- 
pany has been purchased by the Timken-Detroit Axle 
Company. The former company is to be dissolved. Re- 
ceipts from the sale of the plant will be sufficient, it is 
said, to pay the stockholders in full. 



The American Lock-\ut Company, Chicago, has 
issued a booklet describing, illustrating and explaining 
the use of its patent lock nut. which locks the nut so 
firmly to the bolt tliat no degree of vibration can work 
it loose. A slot whicn is deeper on one side than the 
other is cut in the side of the nut and a small roller 
fits into this slot. When the nut is screwed on the 
roller turns with it. Any force that tends to unscrew 
the nut causes the roller to roll up the incline of the 
slot in which it lies and binds the nut tighter and tight- 
er to the bolt. To unscrew the nut a nail or other im- 
plement will force the roller to the deeper side of the 
slot, and then the nut will come off easily. The device 
has been thoroughly tested in railroad laboratories and 
has been adopted by many railroads. It is also exten- 
sively used on trucks and passenger cars. 



INTERNAL GEAR NEWS. 



The Internal Gear Drive Association of Detroit 
has begun the publication of a booklet called the In- 
ternal (iear News, which will be circulated among en- 
gineers, motor truck executives and dealers in motor 
trucks. It will be issued at intervals of a few weeks 
and will cover matters that are outside of the range of 
trade and newspapers. Every truck and axle manu- 
facturer in the Internal Gear Drive association is said 
to have doubled facilities since last spring and still 
further additions to many of the plants are under way. 



JOY'S TRIBUTE TO PARDINGTON. 



A. R. Pardington, vice president of the Lincoln 
Highway association and the man who has been chief- 
ly responsible for the development of that movement, 
died recently in a Detroit hospital. He had been ill 
for many months previously. A fine tribute to his for- 
mer associate has been paid by Henry B. Joy, presi- 
dent of the association, who has sent to the press a 
handsomely printed eulogy. 



BUCKBEE IS MANAGER. 



C. J. Bender, secretary and treasurer of the Ahl- 
berg Bearing Company of Chicago, on a recent trip to 
the eastern branches of the company, appointed 
George A. Buckbee, manager of the Boston branch. 
Mr. Buckbee was formerly connected with the Fafnir 
Ball Bearing Company. 



WAGENHALS IN CREDITORS' HANDS. 



The Wagenhals Motor Company, maker of a three- 
wheeled commercial vehic|e, is now in the hands of its 
creditors. According to the schedule the liabilities 
amount to $13,673.91. Assets are estimated as $15,000, 
mostly in tools, materials and patents. 



Digitized by 



Google 



378 THE MOTOR TRUCK August, 1915. 

THE THOMAS AUTOMATIC CHEMICAL FIRE ENGINE. 



ANEW chemical engine, standard in construction 
and equipment, which is said to have greater 
efficiency in extinguishing fires than any apparatus 
that has hitherto been built, is the production of the 
Thomas Automatic Fire Engine Company of Colum- 
bus, O. 

It consists of a standard White chassis equipped 
with a Rumsey pumping engine and the Thomas au- 
tomatic chemical charging apparatus. The chemical 
used is bicarbonate of soda (plain baking soda), which 
on being heated to 110 degrees or higher, liberates 
large volumes of carbonic acid gas. 

This solution of soda and water, when sprayed on 
a fire, shuts off the supply of oxygen and quickly sup- 
presses it. This use is very old in fire fighting and 
is the basis of practically all chemical extinguishing 
apparatus. The only difference is that in the new ap- 
paratus the fluid is projected by a pump instead of by 
the use of acid, and that the carbonated water is sup- 




The Thomas Automatic Fir* Pumping Engine, Equipped to Chargre a Limited or Unlim- 
ited Quantity of Water with Chemical. 

plied in vastly greater quantities than has ever been 
possible before. 

The apparatus consists of a not unusual type of 
gasoline pumping engine, driven by the truck motor, 
a bin in which the soda is stored, a conveyor by which 
the chemical is taken from the bin to a mixing cham- 
ber device which thoroughly impregnates every cubic 
inch of water with the soda in constant proportions, 
no matter how much or how little is used. 

In the apparatus which is designed to be used on 
a 45 horsepower, four-cylinder White chassis, the ca- 
pacity of the chemical bin is 1000 pounds, which is suf- 
ficient to charge 8000 gallons of water, and the ca- 
pacity of the outfit on the six-cylinder, 60 horsepower 
White chassis is 1500 pounds of soda, which will make 
12,000 gallons of solution. 

When tlfc soda has been exhausted the supply can 
be easily renewed from a tender if additional solution 
is needed, or the engine can be used to pump clear 
water. 

The characteristics of the chassis on which this 



apparatus is mounted are as follows : Cylinders are 
cast en bloc with intake and exhaust manifolds and 
water passages integral. The aluminum crank case 
is cast in two parts. The crankshaft is mounted on 
one plain and two ball bearings. The tungsten inlet 
and exhaust valves are placed on the same side of the 
cylinders. The camshaft and cams are a one-piece 
forging. The timing gears are spiral cut. A high- 
tension magneto is used in a single ignition system. 
The standard White carburetor is employed. The 
water circulation is impelled by a gear driven centri- 
fugal pump. The radiator is a honeycomb type, with 
belt driven fan for additional radiation. 

A combination splash system with positive feed is 
used for lubrication, these being direct feed to each of 
the main bearings. The connecting rod bearings are 
lubricated by ducts drilled in the crankshaft. 

Motor starting is facilitated by a compression re- 
lease operated by foot from the driver's seat when the 

electric starter is in use, and 
by a small hand lever at the 
front of the frame when the 
motor is hand cranked. The 
single plate White clutch, run- 
ning in oil, transmits power to 
the four-speed transmission 
gearset of the selective type. 
In changing it is not necessary 
to pass through the interme- 
diate speeds. 

The White system of elec- 
tric starting and lighting with 
a single unit generator motor 
is used in these chassis. The 
drive is by shaft to the jack- 
shaft, from which it goes through side chains to the 
rear wheels. Brake bands are mounted integral with 
the jackshaft sleeves. 

The body is made of steel and riveted. It has suf- 
ficient capacity to hold 1000 feet of 2^1-inch hose in 
the four-cylinder chassis equipment, and from 1200 to 
1500 feet in the six-cylinder chassis. In addition to 
the chemical mixer for the stream of water that is 
pumped there is an ordinary chemical tank with acid 
receptacle for use at small fires or before the hose is 
attached to the hydrant and the regular pump is oper- 
ating. The machines have all the usual fire equip- 
ment ordinarily provided for standard combination 
chemical wagons. 



The New York City fire department has ordered 24 
pieces of apparatus of the combination hose and chem- 
ical type mounted on Mack chassis. This order fol- 
lows one for 12 Mack city service ladder trucks, bring- 
ing the total number of Mack machines in the New 
York fire department to 109. 
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BENZOL TO BE PLENTIFUL. 



VEHICLE SHOCK RECORDER 



An increase of the American production of benzol 
to a volume five times greater than it was before the 
war is predicted before the first of the year by D. W. 
Jayne, head of the chemical department of the Barrett 
Manufacturing Company. Makers of dyes who have 
been seeking supplies of benzol have been disappointed 
with the present output, but this is because the various 
steel plants whch are installing equipment to recover 
benzol at their coke ovens have not yet reached full 
production. Benzol can be used as a substitute for 
gasoline in internal combustion motors. 



Autoprotector a Device to Minimize Any 
Form of Truck Abuse. 



JOIN FOUR WHEEL DRIVE AUTO COMPANY. 



\utoprotector 
Vifh Courtier 



Three new special representatives have been ap- 
pointed by the Four Wheel Drive Auto Company of 
Clintonville, Wis. One is J. C. Turk, recently with 
the International Harvester Company in Philadelphia 
and New York, and formerly in 
charge of sales of the International 
Pump Company in South America 
and Cuba. He will have charge of 
the eastern territory, with head- 
quarters in Milwaukee. H. C. Good- 
ing will represent the company in 
the middle west, with headquarters 
in Chicago. He was recently in 
charge of the New York branch of 
the Corliss Carbon Company and 
was formerly manager of the Fland- 
ers Electric Company in Canada. 
F. H. Burdette, recently with the 
Standard Motor Sales Company in 
Pittsburg, and formerly district 
manager of the Nyberg Company 
on the Pacific Coast, has joined the 
sales forces and will eventually de- 
vote his time to the Pacific Coast, with headquarters 
in San Francisco. 



The Autoprotector is a new automatic device for 
motor trucks or passenger cars which serves as a gov- 
ernor without many of the objectionable features of 
the constant engine speed or constant vehicle speed 
governors and at the same time records abuse of the 
vehicle for the benefit of the owner. 

It differs from all other governors in that the prin- 
ciple of operation has no relation to the speed of the 
truck or car, but is based rather on the shocks which 
the mechanism sustains. 

Thus it will permit almost any speed on a perfectly 
smooth surface where no injury is done to the vehicle 
mechanism, while it might shut off the power of the 
motor at eight miles per hour on an exceptionally 




Tube 



The Autoprotector, a 



NEW 1200-POUND DELIVERY WAGON. 



The Bell Motor Car Company, York, Penn., is to 
produce a 1200-pound delivery wagon, using the same 
chassis now used for its passenger car. The machine 
will be sold for $775, with electric lights and electric 
starter. A lower price may be made for chassis which 
do not carry that equipment. 



Because of its increased profits and through a de- 
sire to forestall strikes, the International Motor Com- 
pany has raised the wages of the men in its Plainfield 
plants. For the past five months the company has 
been working night and day on military truck orders 
for shipment abroad. The Plainfield plant makes 
Saurer trucks chiefly. 



Uevlre for Controlling: Speeding and Recording Severe Road 
Streaaea, Complete and Dlaaaaembled. 

rough road if the shocks were sufficiently severe. 

The device consists of a tube mounted on the front 
axle, where the most severe shocks that affect the car 
might be expected to be felt. Inside of the tube is a 
sensitive inertia weight balanced on a spring. 

In ordinary vehicle movement this weight remains 
stationary in a normal position, but when the surface 
is rough it begins to bound up and down inside the 
tube. The spring may be adjusted so that this action 
can be secured by greater or less shocks on the axle, 
according to the desires of the owner. 

An electric cable connects the device with the igni- 
tion system, so that under a certain degree of agita- 
tion the Autoprotector will open the ignition circuit, 
or it may be set to work a throttle in the gas line to 
gradually reduce the speed when driving on rough 
streets or roads. 

At one end of the Autoprotector is a counter simi- 
lar in appearance to the indicator of an odometer, but 
instead of rcgisterirg the. mileage or the number of 
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turns made by a wheel, it records instead the number 
>of times the weight rises and falls in the tube. In other 
words, it registers the number of shocks of sufficient 
severity to cause the weight to move. 

Thus in addition to its functions as a speed gov- 
ernor, the autoprotector reports to the owner of the 
truck the degree of abuse to which the vehicle is sub- 
jected. It, of course, supplies the same information 
to the driver and is a constant reminder of the neces- 
sity of driving the vehicle with judgment and care. 

It can be sealed so that adjustments cannot be 
made without breaking the seal and so serves as an 
effective check against reckless driving. It is declared 
•by the makers to be a very effective protection against 
practises which run up the upkeep costs on motor ve- 
hicles and by enforcing careful use of the vehicle is a 
great saver of repair expense. 

The device costs $18 without the counter and $25 
"with it. 



S. A. E. COMMITTEE MEETINGS. 



The interim meeting of the standards committee 
-of the S. A. E. will be held in Chicago, Oct. 15. The 
miscellaneous division of the committee held a meet- 
ing in Detroit, July 16, at which standardization of 
license plates, chassis numbers, motor numbers, piston 
ring grooves, expressing car weight, air pump bases, 
water hose and hose clamps and speedometer drives 
were discussed. On July 30 a meeting was held at the 
Detroit offices of the committee, at which nomencla- 
ture was discussed. The first meeting of the year for 
the metropolitan section will be held in New York. 
Sept. 16, and the Indiana section will meet Sept. 24. 



INDEX OF PIPE INFORMATION. 



The National Tube Company, Pittsburg, Penn., 
which has issued from time to time bulletins describ- 
ing various processes in pipe, manufacture and in- 
stallation, has now issued a large index bulletin, which 
tells any one interested in any subject connected with 
pipe how and where to get the information he is after. 
The bulletin consists of 30 closely printed pages of 
topics. It opens the door to a vast storehouse of in- 
formation regarding tubular products which should 
be of value to any one who is interested in their use. 



The Duplex-Power Car Company, Charlotte, Mich., 
is expected to increase its capital stock from $100,000 
to $200,000 to build additions to its plant and keep up 
with its orders. There is belief that only about $25,000 
worth of new stock will be sold in the open market. 



E. S. Roberts, who was formerly with the Kelly- 
Springfield Tire Company of New York in its solid 
tire department, has recently become sales manager 
of the truck tire department of the McGraw Tire and 
Rubber Company, East Palestine. O. 



IOWA GAINS IN REGISTRATIONS. 



Iowa is making rapid gains in the number of mo- 
tor vehicles registered and is approaching California, 
fourth among the automobile using states in the 
Union. Registrations in Iowa have passed the 130,000 
mark, while in California on July 3 they totalled 137,- 
383. 

Iowa is almost entirely an agricultural state, Des 
Moines, its largest city, having had a population of 
less than 90,000 in 1910. It is, therefore evident that a 
great majority of Iowa automobile owners are farmers. 
The Iowa registrations are expected to pass 150,000 by 
the end of the year. In view of the fact that New 
York, the greatest automobile market in the country, 
has only a little more than 200,000 registrations, will 
give an idea of the importance of the western farmer 
to the automobile producer. Iowa has a population of 
only a little more than 2,000,000, and that decreased 
slightly in the decade between 1900 and 1910. The 
value of the farm property in the state is $1682 per 
capita. 

The high prices prevailing for food stuffs and farm- 
ers' produce, and the consequent prosperity of this sec- 
tion, is expected to greatly increase the purchases of 
cars and trucks suitable for agricultural work during 
the fall. The use of motor farm machinery is expect- 
ed to largely increase from the farmers' motoring ex- 
perience. 



WORK ON FORD TRACTOR PLANT. 



The first actual work to be done in laying out the 
new plants of the Ford Motor Company on the River 
Rouge, in Detroit, will be the making of a topographi- 
cal map which is already under way. The dredging 
of the River Rouge so boats can ascend it will soon be 
begun. Whether the Ford company or the United 
States government will do this work is not as yet cer- 
tain, but apparently the Ford plan contemplates that 
the company will do the dredging if the United States 
will not. 



CONTRACTORS BUY MOTOR TRUCKS. 



Recent large purchases of Autocars from the Auto- 
car Company of Ardmore, Penn.. have been made by 
contractors who are using the two-ton Autocar with 
power dumping body. One contractor, who is sup- 
plying 60,000 tons of crushed rock for boulevard con- 
struction, has a fleet of trucks, each of which is deliv- 
ering 48 tons a day and is driven 153 miles. The de- 
livery cost is 22y 2 cents a ton by truck as compared to 
$1 by horses. 



The International Motor Company is said to have 
closed contracts for a number of worm drive Mack 
trucks to be sold in England by the Milnes-Daimler 
Company of London. The contract extends for two 
years. 
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RESULTS OF FORD'S PROFIT PLAN. 



HYATT OFFICE BUILDING 



How the Ford profit sharing plan has resulted for 
the men who have been benefited by it is shown in sta- 
tistics recently issued by the sociological department 
of the company. The total amount of money deposit- 
ed in banks by employees is $3,046,301, which is a 
gain of 205 per cent, over previous deposits. Life in- 
surance totals reach $6,493,709, or a gain of 163 per 
cent. Homes owned show an increase of 99 per cent., 
and the value of homes bought on contract is now 
$8,867,159, an increase of 170 per cent, in a year. The 
amount in bank has gained $138 per man and the life 
insurance has gained $269 per man. For the year 9911 
men enjoyed the benefits of the profit sharing plan. 



Increased Needs of Bearing Company to 
Be Met in Handsome Structure. 



JAPAN A POOR TRUCK MARKET. 



The reasons why firms who represent motor truck 
manufacturers in Japan have made very little selling 
progress are explained in a letter from the represen- 
tative of the B. F. Goodrich Company in 
Tokio to a truck manufacturer. 

The trucks in service are used for post- 
office and mail delivery and as passenger 
conveyances between distant points, and a 
lew are utilized by large firms for freight 
hauling. A truck of three tons capacity is 
unfitted for the market because short dis- 
tances outside the cities all bridges are 
light bamboo and will not withstand the 
weight of such a machine. Labor is so 
cheap in Japan that most all delivery is by 
hand carts. A child of from eight to 16 
years has the strength to pull a fully laden 
cart through streets for long distances. 
Boys doing such work receive no wages, 
but are allowed to sleep in the stores, are 
fed and are given two very cheap changes 
of clothing a year. Operating trucks to reduce the 
cost of delivery that practically costs nothing does not 
appeal to Japanese merchants. 



Although but several years since the automobile 
division of the Hyatt Roller Bearing Company moved 
to what at that time were commodious quarters in 
Woodward avenue, it has now become necessary to 
erect a larger building to meet the needs of the or- 
ganization and a handsome new structure is under 
construction in West Grand boulevard in Detroit. 

The structure is of dignified design. It is three 
stories, with an exterior of red brick, with stone trim- 
mings and cornices. The main entrance is of stone, 
decorated with ornamental iron lamp standards. 
There will be stone flower boxes outside the second 
floor windows over the entrance. 

Columns and floors are of reinforced concrete and 
the structure will be fireproof. A great reception hall 




The New O 



RAVENNA TRUCK IS NOW MOHAWK. 



The Ravenna Motor Truck Company, Ravenna, O., 
has been reincorporated as the Mohawk Truck Com- 
pany with capital of $25,000. The new company will 
take over the plant and property of the former con- 
cern. Orders are on hand which will require opera- 
tion 24 hours a day in the near future. 



Service was the chief topic of discussion at the July 
meeting of the Motor Truck Club of New Jersey, held 
at the Automobile Club of Newark, Tuesday, July 20. 



A three-story brick and concrete building is to be 
added to the plant of the Autocar Company, Ardmore, 
Penn. 



illee BulldlBK Now Br In* Completed (or the Hyatt Roller Bear- 
la* Company at Ita Detroit, Mich., Plant. 

will occupy a large space in the centre of the build- 
ing on the first floor. The walls will be quarter sawed 
oak, with a richly decorated plaster ceiling. On this 
floor also will be located the service room, offices of 
the experimental engineers, mailing room and the 
garage and telephone exchange. 

The second story will be reached by a main stair- 
way and two secondary stair cases. The main stair- 
way will be constructed of marble, with an ornamental 
iron balluster. General Sales Manager B. G. Kroether, 
Advertising Manager W. E. Biggers and Chief En- 
gineer R. S. Lane will have their offices on this floor. 
There will also be a conference room and offices for 
clerks, stenographers, sales travellers and mechanical 
inspectors, and a woman's rest room and men's smok- 
ing room on this floor. The use to be made of the 
third floor is not yet determined. On the lot about the 
building tennis courts for the use of the employees 
are being constructed, with facilities that will make 
for the comfort of the players. 
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PROFIT IN SALES OF ASHES. 



Public Service Company's Plan for Dis- 
posal of Waste. 



There are now many power plants such as those of 
trolley lines central station lighting plants, and large 
manufacturing establishments where coal is used con- 
stantly in very large quantities and correspondingly 
large volumes of ashes and cinders are taken from 
the furnaces of the power plants. 

These waste products have a distinct value to con- 
tractors, and builders, being used for foundations un- 
der concrete, for fills, and in many cases for surfacing 
paths and roads, and are bought in varying quantities. 
In the past, with horse transportation, the companies 
often found it impossible or too expensive to deliver 
the material where it could be used and good prices 
obtained. 

But with large capacity motor trucks mechanically 



received for the material has been found to be more 
than enough to pay interest on the truck investment. 

Few plants of this type are so situated that it is 
possible to permit any large accumulation of ashes 
and removal necessitates sufficient equipment to keep 
the ash bins free. But with the constantly increasing 
use for ashes and cinders, and with prices sufficient 
to justify systematic disposal of them, any factory, 
works or mill can install facilities for handling and 
hauling them as a business investment that is sound 
and economical. Instead of paying to have the ashes 
carted away, the concern can get prices that will pay 
for this work, and probably be profitable. Besides, the 
truck would be available for any other haulage that 
may be necessary. 



FIGHT TRUCK FENDERS IN CHICAGO. 




A Four-Ton Worm Driven Packard Track, Hard by the Paget 
Light and Power Company, Seattle, Waah., for Hauling; 

loaded and unloaded, this haulage expense can be 
greatly cut down. In many cases it has been found 
that the waste can be sold for a price, based on the 
amount of material and the distance which it is hauled, 
sufficient to pay all expenses of its disposal and so re- 
lieve the company of an expense that often reaches 
considerable proportions. 

The Puget Sound Traction Light and Power Com- 
pany, Seattle, Wash., is a public service corporation 
that has worked out an extremely efficient system of 
handling its whole coal, ash and cinder problem. Coal 
is dumped at its power plant from hopper bottom cars 
at the street level and mechanically elevated and fed 
to the boilers. Cinders fall into hoppers below and 
are carried in dump cars to the truck loading plat- 
form. From the time the coal arrives in railroad cars 
until the ashes are taken away it is unnecessary to 
use a shovel upon it. 

From the loading platform the truck carries the 
load to its destination at some building job. The price 



Chicago users of motor trucks, dealers and manu- 
facturers have submitted arguments to Chief Healy 
of the police department against the forced adoption 
of truck fenders which were tried out 
recently and reported favorably to the 
chief by three men representing the 
city. 

Among those opposing fenders are 
Armour & Co., the Consumers Com- 
pany, Chicago Telephone Company, 
members of the Chicago Association 
of Commerce and the Chicago Auto- 
mobile Trade Association. Makers of 
six different kinds of fenders were 
present, and they formed an associa- 
tion to protect their interests which is 
called the Fender Manufacturers' As- 
sociation. 

Russell Huff, consulting engineer 
of the Packard Motor Car Company, 
sent a communication in which he 
said that 90 per cent, of the accidents in which wheels 
pass over the body of a person are caused by the rear 
wheels, against which front fenders would be no pro- 
tection. 



Sound Traction 
Ashes. 



DENBY PURCHASES DETROITER PLANT. 



Following the sale of the personal property of the 
Briggs-Detroiter Company at Detroit to A. O. Dunk 
of the Puritan Machine Company, the real estate and 
buildings have been sold to the Denby Motor Truck 
Company for $63,500, which is the exact amount at 
which the property was appraised by the trustee. 



The volunteer fire department of Lansdale. a 
suburb of Philadelphia, Penn., has recently purchased 
and installed a $5000 triple combination motor pump. 
Money was raised by the town's chamber of commerce 
and by bazaars and fairs organized by the firemen. 
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ELECTRIC VEHICLE PRACTISE. 

The Methods of Constructing the Edison Nickel-Iron-Alkaline Cells and Description of the 
Special Processes Necessary for the Production of the Positive and Negative 
Plates and the Assembly of the Components. 



(By William W. Scott.) 



EDISON secondary battery cells have an entirely 
different aspect to the chemist, electrician or bat- 
tery engineer than the lead-acid cells, because when 
an Edison cell has been formed and is in service it is 
not subject to chemical or electrolytic changes, and 
aside from mechanical causes for failure which cannot 
be attributed to design, material, construction or work- 
manship, one may assume that it does not require at- 
tention other than charging and "flushing or equaliz- 
ing" when the electrolyte becomes low. There are no 
chemical conditions or changes resultant from the ac- 
tion of the electrolyte upon the electrodes, and the 
value of the one series of electrodes with reference to 
the other is not affected by the continued use. 

By this is meant that so far as is known the ef- 
ficiency of the plates is diminished in like ratio after 

long periods 
of service, 
probably be- 
cause of the 
a c c u m ula- 
tion of what 
may be de- 
scribed gener- 
ally as "dirt," 
w h i c h may 
obstruct some 
of the tiny 
per forations 
in the steel jackets of the active material receptacles 
on the plate grids. The plates cannot diminish in area 
and they always maintain the same degree of per- 
meability by the electrolyte, and as activity of the ma- 
terial cannot be affected by the electrolyte, there ap- 
pears to be no good reason for the deterioration of the 
cells unless such obstruction as has been stated re- 
sults from impurities deposited in them through fail- 
ure to observe the essentials for insuring the purity 
of the distilled water frequently needed to replenish 
the volume of electrolyte. 

The electrolyte of the Edison cell will not afford 
knowledge of the condition of the charge if the hydro- 
meter readings are taken. It must necessarily have a 
stated specific gravity, due to the addition of the po- 
tassium hydrate to the distilled water, but this does 
not vary with reference to the charging or discharging 
of the cell, and voltage readings can only be obtained 
through the voltmeter. The electrodes have always 




A Five-Cell Battery of AS Kdlnon Oil* In the 
Crate Heady for Connection. 




A Pocket of the Xearatlve Plate Loaded with 
Iron Oxide. Prepared for Placing; In tk*- 
Plate Frame. 



the same ratio of potential — that is, there can be no 
difference in them, one plate having greater or less ac- 
tivity than another or others, a condition resultant 
from chemical 
action in other 
types. 

The Edi- 
son cell dif- 
fers from all 
other second- 
ary cells in 
that it is not accessible in the sense of disassembling 
for reconstruction. When assembled the top of the 
container or can is welded to the sides and it cannot 
be removed, and the examination and testing neces- 
sary or desirable with other types cannot be made. 
The only opening is the filler, which is covered with a 
clamped cap, and this is merely to add water and front 
time to time renew the electrolyte. 

The construction of the Edison cell is entirely dif- 
ferent than those of the lead-acid type. The plates- 
materially differ from each other and they can be iden- 
tified at a glance. But as the battery man has no oc- 
casion for disassembling the cells, there is no need for 
even identification. The metal parts of the cell, aside 
from the active material, is constructed of steel, which 
is heavily coated with pure nickel. This means that 
all parts of the cell in contact with the electrolyte are 
really nickel-coated, and the steel of which the con- 
tainer is made is not influenced by the solution. 

The cells are made in 12 standard sizes, which are 
differentiated by letters and figures, the letters desig- 
nating the size of the plate and the numerals the num- 
ber of positive plates to a cell. There is always one 
more negative plate than positive plate, and for this 
reason an A12 cell would mean that it was composed 
of 12 positive and 13 negative plates, or 25 in all. The 
cells are two types, that defined as A for motor vehi- 
cle and other uses where large capacity is essential, 
and that defined as B for lighting, starting and igni- 



A Tube of the PoalHve Plate Filled with Mckel Hydrate and. 
Ready for Amenably In the (irld. 

tion batteries, and such purposes where minimum 
weight and small space required are prime essentials 
and of more importance than length of serviceability 
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The Positive Plate of ■ Type A 
Cell, Which Haa Two Rowa 
of 15 Tnhea Each. 



between charges. The data of cell sizes and capacities 
shown in the accompanying table are interesting. 
The construction of the Edison cell is to a stand- 
ard design for each of the 
two types built, the A and 
the R. and in each of 
these the capacity is ob- 
tained by the increase of 
the number of plates 
used, each type plate be- 
ing uniform in the cells of 
that type. The plates are 
constructed with a steel 
grid or frame, that of the 
positive plate carrying a 
series of tubes and that 
of the negative plate car- 
rying a series of rectan- 
gular pockets in which 
are placed the active ma- 
terial. 

The grids are steel 
stampings from stock of 
a standard gauge, and 
these are heavily coated with nickel. The stock from 
which the tubes of the positive plate are made is a 
thin gauge steel tape or ribbon. This is taken in reels 
and passed through a machine that has a set of roller 
dies which perforate the central section of the ribbon. 
This leaves an unperforated edge at either side. The 
ribbon is next sent through a second machine that 
twists it into a tube with the unperforated edges 
formed to make a spiral double lap. The lap makes a 
full spiral about the tube, each 2J/S inches of length. 
At the lap there is four thicknesses of metal, very 
firmly consolidated, which very much strengthens the 
tube. The perforated section of the ribbon is .75-inch 
width and in this there are 20 perforations across, and 
there are 16 to the running inch. This gives some- 
thing like 325 perforations to the running inch of the 
tube. This tube is cut into 4.625 inches lengths. The 
forming of the tube insures great rigidity when it is 
filled, although the metal is so thin and ductile after 
the la]> has been made that it will yield readily under 
ordinary finger pressure. The tube is .25-inch internal 
diameter. 

The pockets for the active material of the negative 
plates are made of a thinner gauge steel than the posi- 
tive tube, and this is approximately an inch width. The 
ribbon is passed through a series of roller dies that 
make three rows of perforations, that in the centre 



being about .5-inch width, and those at each side about 
.09375-inch width, with unperforated sections at the 
edges and between approximately .03125-inch width. 
The perforations are approximately 32 to the inch 
longitudinally and 25 to the half inch width, this giv- 
ing about 800 perforations to the running inch of 
length. The rows of perforations on the sides are of 
the same size, there being about 200 to the running 
inch. 

The ribbon, after perforation, is sent through a ma- 
chine that bends the edges at right angles to the cen- 
tre section along the unperforated lines, so that it is a 
shallow channel section .5-inch width, with webs about 
.15625-inch width. This is cut with the webs approxi- 
mately three inches and the main section about 3.25 
inches length, so that when the ends of the main sec- 
tion are turned the ribbon is formed into sections that 
are fitted the one within the other. In the forming 
one end of the section and the webs are turned so that 
when the pieces of metal are telescoped together one 
end is open. 

The steel of which the cell container or can is 
shaped on forms with a lap at one corner to form the 
sides, and the bottom sections are cut to exact size. 
The side lap of the can and the bottom section are 
welded by autogenous process. The sides of the can 
are corrugated to give mechanical strength and radiat- 
ing surface. The top of 
the can is also a steel 
stamping, into which is 
welded the filter and the 
collars or seats through 
which the terminals of 
the electrodes project. 

All of the metal, 
aside from the active 
material forming the 
cell, are heavily nickel 
plated, and after plating 
these are placed in re- 
torts, which are hermet- 
ically sealed and fed 
with hydrogen gas. The 
retorts are placed in a 
furnace and heated to a 
temperature that causes 
the nickel to fuse and 
penetrate the pores of 
the steel, this insuring an impervious preserving coat- 
ing for all parts in the exterior of the cell and positive 
electrical contact. 




rhe Negative Plate of a Type A 
Cell, Which Haa Three Rowa 
of Eight Poeketa. 



Type 


B1H 


B2 


B4 


B6 


A3 


A4 


A5 


A6 


A8 


ASH 


A10 


A12 




18.75 


37.5 


75 


112.5 


112.5 


150 


187.5 


225 


300 


300 


375 


450 


Ampere discharge, rate (eight hours). 


2.25 


4.75 


9.5 


14.0 


14.0 


18.5 


23.5 


28.0 


37.5 


37.5 


47.0 


56.5 


Ampere discharge, rate (five hours).... 


3.75 


7.5 


15 


22.5 


22.5 


30 


37.5 


45 


60 


60 


75 


90 


Average discharge voltage (eight hours) 


1.24 


1.24 


1.24 


1.24 


1.24 


1.24 


1.24 


1.24 


1.24 


1.24 


1.24 


1.24 


Average discharge voltage (five hours) 


1.2 


1.2 


1.2 


1.2 


1.2 


1.2 


1.2 


1.2 


1.2 


1.2 


1.2 


1.2 


Normal discharge rate (seven hours).. 


3.75 


7.5 


15 


22.5 


22.5 


30 


37.5 


45 


60 


60 


75 


90 




4.9 


4.7 


7.5 


10.8 


11.1 


13.9 


16.7 


19.4 


27.2 


30.7 


33.3 


41.3 




5.7 


5.4 


8.3 


11.7 


12.4 


15.3 


18.1 


20.9 


29.5 


33.2 


36.2 


44.S 


Amount renewal solution, per cell, lb.. 


2.0 


1.0 


1.7 


2.5 


2.3 


2.9 


3.6 


4.3 


6.8 


8.7 


8.2 


9.7 
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The tubes of the positive plates and the pockets of 
the negative plates are loaded mechanically, this be- 
ing a much more certain method than were this done 
by hand and the work is accu- 
rate from every point of view. 
The nickel hydrate for the posi- 
tive plates is in the form of a 
green powder, and the iron 
oxide for the negative plates is 
very finely granulated, resem- 
bling black loam in appearance. 
Both of these materials are spe- 
cially produced at the chemical 
plant controlled by the Edison 
companies and have qualities 
that are desirable to obtain 
electrical efficiency. 

Another element entering 
into the positive plate tubes is 
flake nickel, which is used be- 
cause the nickel hydrate has low 
conductivity, and to insure sat- 
Tk* Ammbird Element isfactory activity of the plates 

of an A4 Cell With- , ■ , . .. .. 

drawn from the Nick- higher conductivity is neces- 
eiied steel can. sary This n j c k e l flake is pro- 

duced by a process that insures its quality and 
uniformity of size. The nickel plating depart- 
ment is very large and in it are four trav- 
elling cranes that are operated by men who are 
carried by them. Each crane carries 10 large meal 
cylinders. Located beneath the railway of the crane 
at either end are 10 earthenware vats or crocks. Be- 
tween the crocks is what resembles a washstand. The 
crocks at one end are equipped for copper plating and 
at the other end for nickel plating. 

At regular intervals the carriage of the crane moves 
from one end of the railway to the other. The metal 
cylinders are lowered into the plating tanks and re- 
main for a precise period, 20 seconds for one solution 
and 67 seconds for the other. Each immersion is ac- 
curately timed. Between immersions, while moving 
from one series of tanks to the other over the wash- 
stand, the cylinders are sprayed with water, that re- 
moves any solution and insures perfectly uniform plat- 
ing. This alternation of plating is continued until 
250 separate coats of metal, about .015625-inch thick- 
ness, have been deposited on the cylinders, each of 
which is about 1/25,000-inch thick. 

The metal on the cylinders is pure. It is removed 
by cutting it longitudinally and separating it from the 
depositing cylinders. These sheets are then cut into 
pieces about .125-inch square.'which are placed in so- 
lution in vats that dissolves the copper and leaves the 
nickel in square flakes. The nickel flakes are then 
washed and dried and are ready for use. No other 
process ever attempted would produce nickel uniform 
in quality and thickness, which is absolutely neces- 
sary for Edison cell efficiency. 

The tubes are filled in a manner that insures the 



most accurate distribution of the nickel flakes through 
the nickel hydrate. First, this tube is, with a series of 
others, placed in what may be termed a loading ma- 
chine. There is a separable steel block that has a se- 
ries of vertical holes in it the external diameter of the 
tubes, and of a depth to take the full length of the 
tube, divided along the line of the holes. Directly 
over the holes in the block are a series of small tubes, 
through which steel plungers rise and fall. These 
tubes are also the outlets of small hoppers that are on 
either side of the block, one series containing nickel 
hydrate and the other nickel flake. 

The series of tubes to be filled are first placed in 
the holes in the block with the closed end down. Into 
each is dropped a small steel disc that is forced nearly 
to the bottom by the first movement of the plunger. 
Then as the plungers rise and fall the outlets for the 
hoppers containing the nickel hydrate and the flake 
nickel are opened alternately, an exact quantity of. 
each material dropping into the tubes. The filling is 
continued automatically, approximately 700 layers, 
350 of each, are forced into the tube at a pressure of 
about 2000 pounds to the 
square inch, insuring very 
intimate contact of the flak-.; 
nickel with the nickel hy- 
drate and the sides of the 
steel tube. The filled portion 
of the tube will measure ap- 
proximately 4.25 inches 
length. When the filling is 
completed a second steel 
disc is forced into the tube, 
and then the ends of the 
tube are closed by flattening 
them under pressure. The 
tubes are then sent through 
another machine that forces 
eight steel rings over each, 
spacing them equally along 
its length. The purpose of 
the rings is to resist expan- 
sion of the nickel hydrate 
when permeated by water. 

The pockets of the nega- 
tive plate are formed by 
taking two sections of the 
perforated metai and plac- 
ing the open end upward in 
a series of holes in a separ- 
able steel block, similar to 
those in which the positive 
tubes are filled. The ma- 
cnine has but one series of 
hoppers, however, and as 
the steel plungers rise and 
fall the iron oxide, mixed with a small proportion of 
mercury to promote conductivity, is solidly tamped 
into the pockets. When the pockets are filled the 




Tke Positive and Vena tire 
Plate Assembly of an AS 
Cell Partly Withdrawn 
from tke Container. 
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metal of the top and bottom is lapped to close them. 
When ready for assembling they are three inches 
length, .5-inch width and have a maximum thickness 
of slightly more than .125-inch. 

The grids or frames in which the pockets and 
tubes are mounted are designed specially for each type 
of plate. That for the positive plate carries two rows 
of 15 tubes each, placed side by side, and has side, top 
and bottom members and a cross member. At the up- 
per right corner, if held with the longest side in the 
right hand, is a lug that is formed by an increasing 
width of metal from left to right, in which is a hole 
for the arms of the cell terminal or pole. The inner 
edges of the top and bottom members and both edges 
of the cross member are slit horizontally and then 
folded in such a way as to make individual clamping 
jaws for the end flange of each tube. Assembling the 
positive plate is by inserting the tubes in the clamp- 
ing jaws, and then the plate is subjected to heavy 
pressure in a press that so contacts the grid and tubes 
that electrical conductivity is certain. 

The general form of the grid of the negative plate 
is with two cross members that divide the area into 
three sections, each section having a row or series of 
seven longitudinal members. Into these spaces in the 
plate are placed 24 of the loaded pockets. The plate is 
next placed in a press and subjected to 160 tons pres- 
sure, this corrugating the tops and bottoms of the 
pockets (which have now become the sides), and forc- 
ing the edges solidly against the frame, so that there 
is certain electrical contact. The corrugation of the 
metal of the pockets affords such a degree of elasticity 
that it is always tightly pressed against the iron oxide 
filling. 

In assembling the cell the plates are mounted on 
cell poles that consist of T shape fittings. The single 
arm is the upright terminal or pole, and the double 
arm carries the plates. The positive series has al- 
ways one less plate than the negative series. The 
plates are held on the rods by the holes of the lugs at 
the upper ends. They are spaced equally by steel 
washers and are retained by nuts, which are nickel 
plated. The plates are assembled in separate series 
and when these are made ready for the assembling of 
the cell the two series are placed together with the 
positive plates between the negative, separation being 
insured by hard rubber rods placed longitudinally, 
that are effectually retained between the plates by 
anchorage in the grooves between the tubes. 

At the edges of the plates are placed hard rubber 
fittings that are ladder-like in form, having side and 
four cross members. In these cross members are nar- 
row grooves, into which are fitted the edges of the 
plates. In assembling the cell a hard rubber grid is 
placed in the bottom of the can and two sheets of hard 
rubber are placed between the sides of the can and the 
negative plates. In this condition it is sent to the 
welding department, where the top is welded in by 
autogenous process, two hard rubber washers being 
placed on the vertical poles. 



The cell is then ready for the external fittings, 
which consist of soft rubber washers for the pole 
pieces, and means for expanding these washers to 
form a gas and liquid tight joint between the top of 
the can and the poles. The packing washer is held 
down by a hard rubber bushing that is threaded into 
a pocket in the cell cover. The hard rubber bushing 
of the positive pole is red in color, and that of the 
negative pole is black. On the cell cover between the 
pole terminals is the combination filler and gas vent, 
which includes a seat and a hemispherical valve, and a 
top actuated by a spring to remain closed or fully open 
as desired. The valve is designed so that as gas pres- 
sure develops in the cell it will lift the valve and the 
gas will escape under the cap. After the cell is as- 
sembled it is coated with a compound that is flexible 
and insulating. 

Every part of the metal in the cell is heavily nickel 
plated, the nickel being fused with the metal, and the 
bottom of the can is plated for the second time after 
welding. The tops of the terminal poles are tapered 
and the lugs for the terminal connections are steel 
drop forgings that are bored, reamed and ground to 
exactly fit the tops of the poles. The lugs are con- 
nected in pairs by curved copper rods swaged into 
them, these rods being of different lengths to meet the 
requirements of the cells. The finished connectors 
are given heavy platings of nickel. 

The H type of cell designates those with longer 
containers, in which a greater volume of electrolyte is 
placed so that these, if installed in places not easily 
accessible, will require attention only at long intervals 
of time. 

(To Be Continued.) 



NO MOTORCYCLES IN RURAL DELIVERY. 



The use of bicycles and motorcycles in rural deliv- 
ery has been forbidden by the Postoffice Department 
on the ground that such vehicles have not sufficient 
carrying capacity for the parcel post service. Another 
reason given is that carriers using such vehicles are 
specially liable to injury, and as the department has 
undertaken to pay the salaries of injured carriers while 
they are disabled, it wishes them to avoid accidents. 
Automobiles may be used on the route if the carrier 
desires, even though the route has not been designated 
as a regular automobile route. Schedules must be 
submitted to the department for approval if the auto- 
mobile is used. Cars can be used only on routes where 
road conditions assure regular and uninterrupted 
service. 



The Mountain Trailer Company. Spokane, Wash., 
was recently organized by J. O. Mountain of the Dia- 
mond Carriage Company. A. H. Herta of the Signal 
Motor Truck Company and M. D. Hawkins of the 
Hawkins Motor Car Company, to construct a plant in 
Spokane for the manufacture of a patented motor ve- 
hicle trailer. 
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GROSSMAN COMPANY MEETS ITS NOTES. 



FORD FIRST AID APPARATUS. 



In effecting a time composition with its creditors 
on a basis of a payment of 100 cents on the dollar, the 
Emil Grossman Manufacturing Company issued ex- 
tension notes due July 1. These were promptly met 
June 25. The company has enjoyed an unusually suc- 
cessful year, the gross volume of business running 55 
per cent, ahead of that for any previous year. Plans 
are now under way for increasing the output of Red 
Head Spark Plugs, Everlastingly Good Bumpers and 
Everlastingly Good Motor Necessities of all kinds. 
The company believes that its " financial difficulties 
have been entirely overcome. 



Well Designed Equipment for Suburban 
and Country Fire Service. 



TRAILER FOR PASSENGER CARS. 



For paper hangers, carpenters and other workmen 
who carry their tools or materials in a trailer hauled 
behind a passenger car, the Lion Buggy Company of 
Cincinnati, O., is building a new trailer. It has been 
designed especially for use with Ford cars, 
but is equally satisfactory when used with 
any car that has not a gasoline tank at the 
rear axle. A special coupling is applied 
permanently to the rear axle, and to this 
the tongue of the trailer is attached by a 
king bolt. The trailer has a tread of 56 
inches, so that it will track perfectly with 
the car. The wheels are 34 inches in diam- 
eter and have 1 "4-inch solid tires. There 
is no lost motion between the coupler and 
the trailer, so there is no jerking when 
the car starts or stops. The body, which 
may be adjusted to a horizontal position 
regardless of the height of the axle of 
the towing car, is 42 inches wide and 72 
inches long. It has eight-inch flare boards, 
with heavy hard wood sills, specially braced and 
ironed. The body is mounted on semi-elliptic springs. 
The trailer complete weighs 375 pounds. 



Designed to provide fire protection in many places 
that are now unprotected and to serve many uses 
where departments arc already organized, the Ford 
First Aid Chemical apparatus has been placed on the 
market by the Hallock Hngineering Company of 
Cleveland, O. 

The various uses that can be made of this appara- 
tus are described by its makers as follows: Chief's 
car in large cities, first aid apparatus in large city fire 
departments, to afford protection for outlying districts 
of large cities, a* lire protection in small towns and 
villages where insurance rates are high because of 
lack of protection, for use in big manufacturing plants 
where efficient and quick fire apparatus is necessary, 
for big estates where many valuable buildings are con- 
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PACKARD TAKES OVER FULLER BUILDING. 



The Packard Motor Car Company has taken over 
the big service station erected in Boston by Alvan T. 
Fuller, for many years its New England dealer, said 
to be the largest in America, and the business will, in 
the future, be conducted as a branch. The price paid 
is said to have been close to $280,000. The establish- 
ment is one of the finest in the country. It was first 
opened in December, 1909. 



Shipments have begun on a new commercial car 
sold by the Willys Overland Company for $725 with 
an open body, and for $750 with a panel body. The 
car has 33 by four-inch pneumatic tires and the chassis 
is identical with that of the passenger car which is 
sold for $750 with a touring body. 



Aid" Apparatus a Kurd < hannU with Fire Department Kqulp- 
Produced by Hallock Engineering; Company, Cleveland, O. 

stantly exposed to fire perils. 

The price of the apparatus is $1400. This includes 
a standard Ford chassis complete with a muffler cut- 
out, rebound check springs, brass bar bumper and fit- 
ted with over-sized, non-skid tires front and rear. 

The body is a special design with an upholstered 
driver's seat wide enough for two men and a step at 
the rear on which one man can ride. It is fitted with 
all necessary brackets and fastenings for chemical ap- 
paratus, ladders, lighting equipment, wheels and hood. 
The body is painted fire department red. 

Complete tool equipment is furnished for the car 
and apparatus. There is a metal tool box mounted on 
the running board and additional tool capacity is af- 
forded by a receptacle under the driver's seat. 

The car is fitted with a 12-inch brass rotary fire 
gong operated by a pedal which extends through the 
floor boards in the driver's compartment. Electric 
headlights and electric tail light are included. On the 
dash is mounted a nine-inch gas searchlight, adjust- 
able to any position and supplied with fuel by a 30- 
hour capacity gas tank. 
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The fire fighting equipment includes a 35-gallon 
polished copper chemical tank with acid receptacle, 
agitator, washout spud, overflow valve and pipe, with 
a 44-inch polished brass single by-pass, including pres- 
sure gauge, controlling valves, water hose connections 
and other fittings. This is connected to 200 feet of 
24-inch four-ply red rubber chemical hose in 50-foot 
sections, with expansion ring chemical hose couplings. 
This is carried in a hose basket with polished brass 
end rollers and corners. 

Two three-gallon polished copper hand chemical 
extinguishers with holders and mounting brackets arc 
supplied. There is also a 16-foot "steelback" exten- 
sion ladder in nine-foot lengths painted and varnished 
and slung in brackets. 

Other items of equipment are an extra acid recep- 
tacle for the 35-gallon tank, an extra soda cannister to 
hold a charge for the 35-gallon tank, a canvas soda 
bag, an eight-foot pike pole or fire hook with mount- 
ings, a six-pound fire axe with mountings, an eight- 
pound crow bar with mountings, and two Dietz Fire 
King oil lanterns, enamelled red, with copper founts, 
that are carried on lantern brackets. 



MOTORS FOR FIRE DEPARTMENTS. 



Progress toward complete motorization of both the 
New York and Philadelphia fire departments is being 
made rapidly. Philadelphia has an order for apparatus 
worth $100,000 which is soon to be delivered, and ap- 
propriations for $100,000 for similar equipment are 
now available. 

In New York 20 automobile runabouts have been 
ordered for battalion chiefs at a cost of $423 each. In 
the past two horses have been kept for each batta- 
lion chief's rig and the cost of upkeep for a year has 
been around $300. The runabouts can be operated for 
$200 a year. 

In December, 1914, there were 1167 horses in the 
New York department, where a year previous there 
had been 1341. They are now being replaced at the 
rate of about 200 a month. If funds continue to be 
furnished complete motorization will be effected in 
1917. Last year the department spent $380000 for 
motor equipment. 

The department figures that each purchase of a 
motor hose wagon or other apparatus of that kind 
saves $280 a year in upkeep expense. 



LOW COST FOR ELECTRIC SERVICE. 



The Postal Transfer Company, which has carried 
mail between stations in New York on gasoline and 
electric trucks for several years, is the successful bid- 
der for a similar contract in Boston. It is said to have 
submitted the lowest figure because it planned to use 
electric trucks. 

These will be operated with the new battery serv- 
ice system of the General Vehicle Company. In a sta- 
tion on Atlantic avenue the Boston Edison company 



will store the vehicles and charge the batteries. As 
the batteries are interchangeable, those not in use are 
charged while the trucks are out and when necessary 
a battery can be changed in a very brief period. Cur- 
rent is supplied in the batteries as required and it is 
billed according to a mileage scale from the record 
shown by the hub odometer, and not on a basis of elec- 
trical units. 



DEALERS DEFINE SERVICE. 



The intention of many dealers to get down to a 
sound basis on the service question has become in- 
creasingly evident of late. Recently the Wentworth- 
Fosdick company of Boston caused the following to 
be published in a Boston newspaper : 

"The YVentworth-Fosdick company has never 
made any representations or pretense of giving some- 
thing for nothing. Our policy has been literally to 
sell service. 

"Our idea of service has been to be ready and will- 
ing to serve customers in a business like way. but al- 
ways to have the customers to understand they are 
to pay for the service which we render. The question 
of the manufacturers' guarantee is quite another ques- 
tion, which very frequently is the cause of misunder- 
standing." 



NEW GOODYEAR DEMOUNTABLE RIM. 



Following the policy of motor car manufacturers to 
reduce car weight and simplify mechanism, the Good- 
year Tire and Rubber Company is making a new type 
of quick detachable, demountable rim. The side rim 
and locking flange are combined and can be snapped 
from the rim in an instant so the tire can be taken off. 
After the tire is replaced the side flange slips into 
place without effort. Similar simplification has been 
effected with the detachable, demountable rim, so that 
the tire cannot only be taken off quickly and easily, 
but the rim can be removed from the wheel in the 
same way. The rim bases of both types are solid, 
weather proof and water proof, eliminating the split 
that punctures tubes and destroys trueness. 



The Universal Truck Company of Detroit has re- 
sumed the manufacture of its models, which are lJ-4. 
two and three-ton trucks. Charles P. Derr is presi- 
dent of the company, which occupies a new plant at 
Stanton and Grand River avenues. 



The Kalamazoo Motor Vehicle Company. Kala- 
mazoo. Mich., has changed its name to the Columbia 
Truck and Trailer Company. It has enlarged its ac- 
tivities to include the manufacture of trailers. 



Eighteen months of preliminary work and testing 
of the new 1 y 2 -ton truck of the J. C. Wilson Company 
of Detroit. Mich., will be ended in October, when ship- 
ments in quantity will be begun. 
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KNOX TRACTOR BEST IN FRENCH ARMY TEST. 



American Machine Shows Three Times the Haulage Capacity in Towing and Climbs 
Hard Grades with Big Loads, Having Remarkable Traction and Power. 



REMARKABLE results, which arc claimed to be 
unequalled by any vehicle ever tested by the 
French minister of war's department, were recently 
obtained with one of the new four-wheeled Knox trac- 
tors. The tractor was tried in four separate ways. 

One was a hauling test up an eight per cent, grade 
with varying loads. One was to haul 14 tons from Le 
Havre to Paris, a distance of 137 miles. There were 
tests on gradients of 12, 16 and 19.7 per cent., and 
tests on cobblestones and in thick mud. 

In the first test the tractor, weighing unloaded 
9185 pounds, was used simply for towing without one 
of the semi-trailers attached by one end to the plat- 
form. The route was up a steep grade of from six to 
eight per cent, on a well known hill leading to La 
Havre. A trunk of tools and spare parts and a box of 
stones and iron weights were 
carried on the platform to as- 
sure traction. The weight of 
this load was 3806 pounds. 

Six trials were then made, 
using the tractor to haul dif- 
ferent numbers of Pierce-Ar- 
row trucks over the hill, the 
trucks being coupled by wire 
cable sections about 20 feet 
long. Each truck weighed 
about five American tons and 
carried a load of two smaller 
trucks boxed, weighing ap- 
proximately one ton each, or 
load of over eight tons for each 
truck. 

The tractor made the 
ascent first with three trucks. 

totalling more than 26 tons, in two minutes and a half, 
and repeated the performance with the same load in 
substantially the same time. Then two more trips 
were made with four trucks and a load close to 35 
tons and the truck made the ascent in two minutes and 
50 seconds. The last ascent was made with five 
trucks, totalling nearly 43 tons, and the time was three 
minutes and 40 seconds. On the last trip up the 
tractor was stopped dead in the middle of the grade, 
but was readily started and continued up the hill. 

Similar tests have been made on the same hill by 
French army officials with other makes of lorries and 
the nearest performance to this was one which got up 
the hill with 15 tons — slightly more than one-third 
the weight taken up by the Knox tractor. Only in one 
trip up the hill was there any loss of traction on the 
driving wheels of the tractor. This was slight and 
could have been overcome by adding a little more 



weight to the load on the tractor platform. 

In the 137-mile test from Havre to Paris the trac- 
tor was used with a semi-trailer. The body that car- 
ried the load had one end resting on the tractor plat- 
form and the other on two wheels attached near the 
rear. Behind this semi-trailer an additional four- 
wheel trailer was drawn. 

The combined weight on the tractor rear axle and 
the semi-trailer rear axle, according to the official 
scales, was 17,808 pounds, while the weight of the sec- 
ond trailer was 13.190 — a total load of approximately 
15j/> tons. 

The official running time for the 137 miles was 16 
hours and 50 mil utes, which would give an average 
of approximately eight miles an hour. The route in- 
cluded many very long and very steep hills. Forty- 




Flrnt Knox Pour-Wheeled Tractor In New York City Drmonnlratlon — The Second Ma- 
chine Built Wa» the Subject of the French Army Te»t». 

nine gallons of gasoline were used, an average of 2.8 
miles to the gallon, or 38.4 miles per ton per gallon. 
The total oil consumption was given as two quarts. 
No water whatever was placed in the radiator during 
the trip and at no time was the engine hot. 

A Quick Repair Made. 
The entire trip was made without involuntary 
stops, without adjustments and without fault, except 
that at one time a rocker bracket arm broke, but a new 
one was installed in 35 minutes. This is proof of ac- 
cessibility. This machine was the second one of the 
new type four-wheeled tractors turned out by the 
Knox Motors company and in assembling it hurriedly 
a rocker arm from the old model was used instead of 
one of the new and heavier type arms designed for and 
which will be used on all standard tractors. 

The next test for this machine was on^a very steep 
hill with three distinct grades, one of 1^ per cent., one 
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of 16 per cent, and one of 18.7 per cent. The surface 
of the road was covered with loose pebbles and gravel. 
The conditions and load were the same as on the trip 
from Havre to Paris, the tractor carrying a semi-trail- 
er and hauling behind it a four-wheeled trailer. With 
a total load of over 15 American tons the tractor read- 
ily climbed the 12 per cent, grade. On the 16 per 
cent, grade the tractor failed half way up the grade 
because of loss of traction of the driving wheels, this 
being due in part to insufficient load on the driving 
axle and in part to the loose gravel surface of the road. 
A third test was made with the four-wheeled trailer 
detached and the whole grade was climbed rapidly, 
including the 19.7 per cent, grade, with a load of more 
than eight American tons. A test, was then made on 
another grade ranging from 12 per cent, to 13.2 per 
cent., with the four-wheeled trailer attached and the 
tractor went up rapidly with a load of more than 14 
American tons. 

Springs Tested on Cobblestones. 

On another occasion with a load approximating 14 
tons the tractor was tried over a very rough cobble- 
stone pavement to test its springing, and came through 
without demerits. Then a 15 per cent, grade of con- 
siderable length, with a very rough cobblestone sur- 
face, was climbed on low gear to test the radiation 
system, and the engine was found to be cool at the 
top of the ascent. 

Another, test made was through woods where v 
there were mfany spots of thick, soft mud. The first 
test was made, without driving chains and in the mud 
the tractor.. stalled. Heavy non-skid chains were then 
attached to each driving wheel and the entire load was 
pulled through without any loss of traction. 

This was the first official test of the new Knox 
tractor either in America or Europe, and the results 
are without precedent and entirely exceed expecta- 
tions. A considerable number of the tractors are said 
to have been bought by the French government, and 
in view of their tonnage capacity a very large general 
market for them is regarded as certain. 



WARREN TRUCK OFFICERS CHOSEN. 



R. B. Wick has been elected president of the War- 
ren Motor Truck Company of Warren, O. C. B. Love- 
less is vice president. L. L. Jones secretary, and G. D. 
Braden treasurer. D. M. Bell is general manager. All 
of the equipment of the Standard Motor Truck Com- 
pany has been purchased and the same plant will be 
used for the manufacture of trucks. 



DAY BAKER HEADS G. V. SALES. 



Day Baker, who has for several years been in 
charge of the General Vehicle Company's New Eng- 
land branch in Boston, has been made chief of agency 
sales, foreign sales and the central station division of 
the company. This amounts practically to the general 



sales supervision of the company, which has increased 
its business largely both in America and abroad of late. 
Mr. Baker is treasurer of the Boston Commercial Ve- 
hicle Association, for four years he was president of 
the Boston Electric Motor Car Club, and for three 
years was treasurer of the Electric Motor Vehicle As- 
sociation of America. He is a member of the Boston 
Chamber of Commerce, Boston City club, Engineers' 
club, National Association of Cotton Manufacturers, 
National Electric Light Association, Bay State Auto- 
mobile club and many other organizations. 



HIGHER MATERIAL PRICES. 



Materials used in the manufacture of automobiles 
and the tools with which they are produced have 
shown an upward tendency owing to the war. One 
of the materials in which this is most noticeable is high 
speed tool steel, which is an alloy containing tungsten. 
The greater part of the available tungsten comes from 
Burmah and Portugal and the latter country has a 
treaty with England to export it to no other country. 
The United States got it from England before the war, 
but it is becoming harder all the time to secure tung- 
sten. Cyanide of potassium, which is used in case 
harde^ju^, is getting scarce and expensive. Burlap, 
wJri/ch was bought in large quantities in Calcutta, is 
scarc'e because of the impossibility of getting vessels 
in which to carry it. 



TO TAKE UP "JITNEY" 'BUS. 



The Safety First Federation, which is to convene 
in Detroit in October, is to take up the question of the 
"jitney" 'bus. At a preliminary meeting of the trans- 
portation committee in New York the question was 
discussed. Richard W. Meade, president of the Fifth 
Avenue Coach Company of New York City, predicted 
that 'bus lines would spread rapidly as soon as road 
surfaced and 'bus construction are improved. 



KELLY-SPRINGFIELD NEW MODELS. 



Four new models are to be added to the series oi 
Kelly-Springfield trucks, making seven in all, rang- 
ing from one to six tons. The four new capacities will 
be \y 2 . two, four and six tons. The chief changes for 
the year are the adoption of the Rayfield carburetor 
and the casting of the lower half of the crank case in 
two parts. 



The Denby Motor Truck Company of Detroit has 
reduced the price of its one-ton truck from $2000 to 
$1475. The lJ/.-ton and two-ton trucks are now sold 
for $1650 and $1959 respectively. 



A 10 per cent, dividend, aggregating $50,000, has 
been declared by the Federal Motor Truck Company. 
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GOOD ROADS AND THEIR VALUE TO THE FARMER. 



A DISCUSSION of the problem of good roads writ- 
ten from the point of view of the farmer, which 
should be very effective in removing the opposition to 
permanent road construction which farmers in many 
sections manifest, has been written by S. M. Williams, 
sales manager of the Garford Motor Truck Company 
of Lima, O. 

Mr. Williams has specialized in the sale of motor 
trucks for good road purposes for several years and 
he has made a very close study of the road problem 
in all its phases. Recently he travelled with a truck, a 
tent and a moving picture machine throughout the 
southwest, lecturing on good roads and their benefit 
on community life. His trip resulted in a great deal 
of new construction in the large territory which he 
covered. 

He has found that many farmers are opposed to ex- 
penditures for good roads because they regard high- 
ways as luxuries required only for the accommodation 

of city automobilists. In his 

pamphlet, just published by the 
(iarford company, he has hit on the 
strongest arguments with which 
this prejudice may be overcome by 
appealing to the business sense , of 
the rural residents. He shows also 
the \ alue of good roads in the coun- 
try to city communities. 

He says: "The urban popula- 
tion complains of the high cost of 
produc. The farmer complains of 
the high cost of marketing the prod- 
ucts. Much of this is due to bad 
road conditions. Those in the 
towns and cities say, 'We should 
not be required to build roads for 
the farmer,' and the farmer contin- fcp »!:»:■' 
ues to be satisfied with his bad roads, resulting in low 
efficiency in earning ability and rapid depreciation of 
his teams. In such communities both the urban and 
rural population are paying many times the cost of 
road improvements without securing them." 

In one county in Tennessee, the writer points out, 
one bale of cotton was the average load for a team be- 
fore the improvement of roads began. There are now 
100 miles of improved road in that county, and 12 
bales is not an uncommon load, increasing the earn- 
ing ability of the farmers' team 12 times. Some time 
ago the farmers were notified by telephone of a sud- 
den rise of $4 a bale in the price of cotton. The farmer 
living upon the bad roads, who could haul only one 
bale, got a profit of only $4 a load extra. The one liv- 
ing on the good road got an extra profit of $48 on each 
load. And he hauled the load the same distance in the 
same time without injury to his team. 

In another Tennessee county the cost of delivering 
wheat from the farm to the railroad, a distance of 10 



miles, was reduced for one farmer from 15 cents to 
four cents by road improvement. 

Some astounding figures on the increase in volume 
and value of produce as the result of good roads are 
quoted. One county in the South spent $100,000 in 
five years building good roads and two years after the 
first roads were laid the volume of freight hauled over 
them had gone up 45 per cent. Dairy and poultry 
products showed an increase of 145 per cent. Figuring 
the decreased cost of hauling on the larger volume of 
tonnage a yearly profit to the farmers of $41,000 on 
the $100,000 invested in good roads was shown. On. 
one stretch where the road cost $28,000 the yearly de- 
crease in hauling cost amounted to $14,000, or 50 per 
cent. 

Market prices for farm produce vary considerably 
during a year. With bad roads farmers are forced to 
move their crops to market not when prices are most 
favorable, but when the roads are passable, thereby 




Graphic Unit ration of the Haulage Cnpaclt; 



of Animal* on DIHerlnK Highway 
Given Weight. 



Surface* with a Load of 

losing large opportunities for profit. The United 
States Department of Agriculture figures' that the 
farmers are losing $250,000,000 a year through their 
inability to get their products to market at advantage- 
ous times, owing to bad road conditions. 

Several years ago the price of potatoes in a certain 
town was $1.40 per bushel. Surrounding farmers had 
large quantities of potatoes, but could not get them to 
market over their roads, and several carloads were 
shipped in by railroad before the demand was satisfied. 

As soon as good roads are built in any community 
land values at once increase. In one county in Ala- 
bama good roads increased the value of land from an 
original price range of from $6 to $15 to $25 per acre. 
The United States department of public roads cites 
the case of a 100-acre farm in Virginia for which the 
owner could not get $1800. He fought road improve- 
ment, but it went through in spite of him. A little 
later he refused $3000 for the farm. Another farm on 
the same road was supposed to have been sold for 
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$6000. The purchaser broke the bargain, and then 
after the roads had been improved bought up the same 
property for $9000. 

A certain state which has only four per cent, of per- 
manently improved roads has one of the best systems 
of dirt roads in the country. They are kept up by the 
farmers, who drag them constantly, and the nature of 
the soil helps to keep them in good condition. The 
state engineering department estimates that it costs 
the farmers of that state $11,000,000 annually to move 
their product to market over the mads. Fully 75 per 
cent, of the traffic is carried on 10 per cent, of the 
roads. A permanent surface on those roads would re- 
duce the cost of hauling about 33 per cent. If 10 per 
cent, of the roads in the state were permanently im- 
proved it would mean a saving of from $3,000,000 to 
$3,500,000 for the farmers, which would go a long way 
toward paying for road improvement. 

Mr. Williams presents the graphic diagram given 
herewith, showing the horsepower required to move 
6270 pounds over various road surfaces. In soft sand 
or mud 10 horses are required ; on loose gravel or dirt, 
five horses ;on good gravel, two horses ;on good macad- 
am, one horse ; on iron plates or rails, half a horse. 

Taking up the social benefits of good roads, Mr. 
Williams shows that they mean good graded schools, 
and an active and healthy community social life. Bad 
roads mean isolation, loneliness, lack of mental devel- 
opment, poor schools and even insanity, as shown by 
the studies of various sociological bodies. 



SELDEN WORM DRIVE TRUCK. 



E. V. A. SHOWS HEAVY GROWTH. 



As a result of its activity in 1915, the Electric Ve- 
hicle Association has now 16 sections with 1052 mem- 
bers. On a recent tour of the West Executive Secre- 
tary A. Jackson Marshall added Kansas City and Port- 
land, Ore., to the list of sections. There are sections 
in New England, Chicago, Philadelphia. Washington, 
Cincinnati, San Francisco, Los Angeles, Pittsburg, De- 
troit, New York City, Cleveland, Toronto, Denver and 
St. Louis. At the invitation of Samuel Scovill of the 
Cleveland Electric Illuminating Company, the next 
convention of the association will be held in that city 
Oct. 18, 19, 20. 

The seventh annual convention of the New Eng- 
land section of the association will be held at Kineo. 
Me., Sept. 14 to 17. The Electric Vehicle committee 
will make its report on Friday. Sept. 17. 



R. T. Allcut, who for some time has been assistant 
manager of the New York branch of the Knox Motor 
Company of Springfield, Mass., has been appointed 
manager. His territory includes southern New York, 
Long Island and New Jersev. 



A lJ/>-ton truck for the superintendent of the Mon- 
roe county, New York, penitentiary, is to be purchased 
at Rochester, N. Y. Bids were opened Aug. 18. 



A two-ton truck, differing from former models chief- 
ly in the use of worm instead of side chain drive, is 
now built by the Selden Motor Vehicle Company, 
Rochester, N. Y. 

This truck sells for $2250, has 130 or 150-inch 
wheelbase. and has 36 by four-inch front and 36 by 
six-inch rear tires. A unit power plant consisting of 
motor, clutch and gearset is mounted on a sub-frame 
under a conventional hood. 

The engine bore is Ay* inches and the stroke 5% 
inches, affording 27.2 horsepower by the S. A. E. rat- 
ing. The motor has a maximum speed of 1150 revolu- 
tions and the truck is governed to a maximum speed 
of 13 miles an hour. 

The motor is block cast with the valves at the left 
side. The cylinder cooling is accomplished by a ver- 
tical tube radiator with circulation induced by a cen- 
trifugal pump. The engine governor is a Pierce type 
driven from the timing gears. A Stromberg car- 
buretor is employed. 

There is a dry disc clutch and a three speed selec- 
tive gearset. The propeller shaft is tubular and three 
inches in diameter. There are two universal joints be- 
tween the gearset and the Timken-David Brown rear 
axle. The steering wheel is at the left side and the 
control levers in the centre. 



MORELAND TAKES OVER BEARDSLEY. 



The Moreland Motor Truck Company, Los An- 
geles, Cal., has taken over the truck business of the 
Beardsley Electric Company of the same city and will 
supply parts and service to Beardsley owners. It is 
said that this marks the passing of the Beardsley truck 
from the industry. It had been sold for only a few 
months. The Moreland company will specialize a 
worm drive truck adapted for using distillate fuel, 
which has been placed in considerable numbers on the 
Pacific Coast. 



PROTEST FOUR-MILE SPEED LIMIT. 



The Montreal Trade Association has adopted a 
resolution asking the city government to repeal the 
legislation limiting the speed of motor trucks to four 
miles per hour, suggesting as an alternative 14 miles 
for light vehicles, 10 miles for rubber tired trucks, and 
six miles for steel tired tractors or trailers. 



The two millionth magneto built by the Bosch 
Magneto Company of New York City was recently 
sold. It is a specimen of type ZR6 for a six-cylinder 
motor. 



To increase its production the American Piston 
Ring Company of Newark, N. J., recently moved into 
a larger plant at 696 South Eleventh street, that city. 
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REO SHAFT-DRIVEN 1 500 POUND DELIVERY WAGON. 



TO MEET the demand for a light and quick deliv- 
ery wagon of 1500 pounds capacity, the Reo Mo- 
tor Truck Company is now handling a machine 
known as model F, which has many of the features of 
design and is built of the same high-grade material as 
model J, the two-ton truck marketed for several years. 

This new type, which is built to meet the require- 
ments of service as established by the Reo company's 
long truck experience, is the development of a design 
worked on for two years by Reo engineers. Experi- 
mental machines were driven cross country for thou- 
sands of miles under varying conditions of load and 
roads and then torn down and inspected. To insure 
long endurance and service all parts are designed with 
50 per cent, excess strength. 

The motor is rated at 35 horsepower. It is a four- 
cylinder type, with the cylinders cast in pairs, with the 
heads integral. The cylinders have 4^-inch bore and 
4^/>-inch stroke. The lubrication is by a plunger pump 
that forces oil to the main 
bearings and timing gears, the 
excess supplying a constant 
level in the engine base for 
splash oiling the pistons, cylin- 
ders, wristpins, cams, camshaft 
and valve tappets. The poppet 
valves are exceptionally large. 
The inlet is in the head, with 
1^4 inches clear diameter and 
the exhaust valve is at the 
side. The connecting rods are 
light heat-treated I section 
drop forgings, 9 l / 2 inches long, 
with 1 l / 2 by 2j4-inch bearings 
of high pressure babbit. 

The pistons are of a uni- 
form grain cast iron, with 

two three-piece piston rings. The crankshaft is of 
drop forged manganese steel, heat treated and ground. 
The main bearings are nickel babbit, lJ/2-inch diam- 
eter by 2^-inch length in the centre, and four inches 
long in the rear. The bearings are adjustable from 
the exterior of the crank case. The cams are forged 
integral with the camshaft, which is mounted in die 
cast bearings. The timing gears are a helical type. 
The motor is mounted on the sub-frame at four points. 

The carburetor is a float feed automatic type and 
is water jacketed. The air intake is connected with a 
stove on the exhaust manifold. The air supply is 
controlled from the dash. The ignition is by jump 
spark current supplied by the Remy generator, which 
also keeps the storage battery charged to supply the 
electric lights and electric starter. 

The starting and lighting system is the Remy two- 
unit six-volt. The starter is mounted over the front 
end of the transmission gearset, and there is a 100 am- 



pere-hour storage battery. Two large parbolic head- 
lights are fitted with a dimming device that save two- 
thirds of the current ordinarily used. There is an in- 
strument lamp and a tail lamp. 

The clutch is a dry disc type, with 13 plates. The 
sliding selective transmission gearset has three for- 
ward speed ratios and reverse. The gears are case 
hardened and have "s-inch faces. Hyatt roller bear- 
ings are used throughout. The drive is through a pro- 
peller shaft of heat-treated carbon steel, with two en- 
closed universal joints, from the transmission gearset 
to tl'e bevel gears in the rear axle. 

The gear reductions from the engine to rear wheels 
are four to one on high, 7.2 to one on intermediate, 
14.8 to one on low and 20 to one on reverse. Two sets 
of brakes, internal expanding and external contract- 
ing, operate on rear wheel drums 14 inches in diam- 
ter with 2^4-inch faces. 

The rear axle is a full floating type. One or both 




The Reo Shaft Driven 1800- Pound Capacity Delivery Wagon Chassis with a Rear Door 

Fall Panel Body. 

shafts may be removed without jacking the car, thus 
allowing the withdrawal of the differential and drive 
gears. Timken bearings are used for the differential 
and the rear wheels. The pressed steel axle casing is 
electrically welded into a one-piece housing, which is 
very rigid. The front axle is a drop forged I beam 
section, with integral yokes. It is fitted with one- 
piece drop forged steering spindles. 

The wheelbase is 120 inches, with 56-inch tread. 
The wheels are artillery type of second growth hick- 
ory. The front wheels have 12 spokes 1%-inch diam- 
eter, and the rear wheels have 12 spokes \ l / 2 inches 
diameter. The tires are 34 by Ay 2 pneumatic, with 
plain tread in front and nobby tread at the rear. 

The drive is left side, with centre control levers. 
The truck has a turning radius of 22 l / 2 feet. The price 
complete, with a standard express body and canopy 
top, is $1075 f. o. b. Lansing. Mich. The chassis only 
is sold for $1000. 
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FAVOR AMERICAN TRUCKS. 



FARMER USES ONE-TON KISSEL. 



Internal Gear Driven Machines Prove 
Economy in England. 



With the shutting off of England's supply of in- 
ternal gear drive trucks from the makers of the conti- 
nent, and the devotion of the English truck factories 
to producing munitions of war, a flood of American 
trucks has reached London. This demand is likely to 
be continued even after the war. 

The illustration which accompanies this article 
shows an American made internal gear drive truck at 
work in London. It is a Bur ford truck, made by the 
H. G. Burford Company of Fremont, O. This is a new 
company which took over the business of the Lauth- 
Juergens Motor Car Company and of which Albert F. 
Mais, well known in the American truck industry, is 
chief engineer and factory manager. 

H. G. Burford, who supplied the capital for the 
new venture, is a London manufacturer and dealer of 
motor trucks in the highest standing. Before the war 
he handled internal gear drive trucks made in Aus- 
tria and Germany, and when he could no longer ob- 
tain trucks from that source, or from the English fac- 
tories, he turned to America. 

He was greatly impressed with the quality of 
American trucks and the prices at which they are sold 
and decided to push them in London under his own 
name. The truck illustrated is operated by one of the 
largest dairy companies in London — the Great West- 
ern and Metropolitan Dairy Company. He has also 
placed 30 trucks of the same make in service as omni- 
buses in the English metropolis. 

The satisfactory service given by the American 
machines now in use is leading to a rapidly increased 
demand for more, and if the war continues a large 
part of England will prefer the American product. 



To haul the milk from 20 head of cows to St. Paul, 
Minn., and also to take to market squash, lima beans, 
melons, sweet corn, potatoes and small grain, Edward 
Franzmeier, a farmer, has been using a one-ton Kissel 
truck instead of horses. 

With the horses he got up at midnight, started to 
market at 1 a. m.. arriving between 4 and 4:30. He got 
back about noon with himself and his horses too tired 
to do other work. Now he gets up at 4 o'clock, starts 
at 4:15 and arrives at the market at 5 o'clock/ He is 
hack on the farm at 7 ready for a day's work. 

He says that it would be impossible now for him 
to do without his truck and he is entirely satisfied 
with the one he has. All his hauling is done with it 
and his horses are reserved for work in the fields. 



WINDOW DISPLAY OF TIRES. 



The Goodyear Tire and Rubber Company believes 
that an attractive display of tires in a dealer's windows 
are as important to the tire business as similar dis- 
plays are in the department store and other lines. The 
company has secured the services of Charles Speed, 
formerly the expert window display man, employed by 
the Marshall Field Company of Chicago, to work out 
displays. These are made up and photographs and 
charts are then sent to dealers so that they may put 
the displays in their own windows. 



CONDITIONS OF FIRE ENGINE TESTS. 




Amrrlcan-llullt Truck, ■ Burford, Formerly Fremont-Main, of ■ Fleet Operated by the 
(■real Wextern Metropolitan Dairy Company of London, England. 



Conditions under which the International Associa- 
tion of Fire Engineers will test out gasoline pumping 
engines at its annual convention in Cincinnati begin- 
ning Aug. 31, have been announced. Each maker will 
be required to rate his engine at a certain number of 

gallons per minute at 120 
pounds pressure. at 200 
pounds pressure and at 250 
pounds pressure. A preliminary 
test will be held to determine 
whether the ratings given are 
accurate. Suction pipes will 
be limited in size with relation 
to the capacities of the pumps 
at various pressures. The ac- 
tual test will continue for 12 
hours, with six hours pumping 
at 120 pounds pressure, three 
at 200 pounds and three at 250 
pounds. Speed of the engines 
will be recorded, as will the 
amount of gasoline and oil 
used. Gasoline of the same 
grade will be supplied by the 
association to all the demon- 
strators. 
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CUTLER-HAMMER GARAGE CHARGING EQUIPMENT. 



CHARGING apparatus for electric vehicles which 
has the advantage of unlimited expansion of fa- 
cilities without material changes or great expense is 
afforded by the unit rheostats built by the Cutler- 
Hammer Manufacturing Company of Milwaukee, 
Wis., which has branches in many cities. 

Every rheostat unit contains all necessary devices 
and is constructed and arranged to eliminate all chance 
mistakes, so that a minimum of technical knowledge 
is required for the successful operation of the system. 

Unit panels are supplied, which are mounted on 
frames carrying five or six panels. Additional panels 
and frames can be added at pleasure as greater facil- 




Charglng Equipment at the Corey Hill Garage, Brookline, 
Mass. 

ities are required. Each panel carries a meter, switch 
and automatic protective devices. 

Automatic protection is supplied against over- 
charging. As soon as the capacity of the battery is 
reached the flow of current is stopped, so that the bat- 
teries cannot be damaged through excessive charging. 
This same protection applies to excess voltage, which 
might buckle the plates or do other 
damage in the accumulators. 

Hence it is only necessary to 
start the charging and the apparatus 
then requires no further attention. 
These rheostats are designed to be 
placed on the walls above or below 
the switchboards, or on the floor. 
Small sized rheostats for charging 
ignition batteries are also supplied. 
Adapted for Expansion. 

The original installation in any 
garage may consist of only one or 
two units, or any number that is de- 
sired. The Ward Baking Company 
has recently installed a switchboard 
of 35 duplex panels to charge the 
batteries in its fleet of electric- 
trucks used by its branch in Boston. 
This installation was adopted as a 
result of the successful use of Cut- 
ler-Hammer equipment by the same 



company in its New York garage. 

The rheostats are exceedingly simple and there are 
no costly parts to be renewed .from service. Each unit 
is furnished 
fully wired, 
so that only 
the service 
and battery 
leads need 
be attached, 
and lugs are 
provided so 
that such at- 
t a c h ment 
can be made 
quickly and 
easily. 

One meter Battery Charging Switchboard at Garage of 
On the in- A * B * Hmmt,n K * Sonn, Campello, Bfaaa. 

coming line serves any number of charging 
units, which makes it convenient for the oper- 
ator and reduces the cost of the equipment. It 
is possible always to read the meter without opening 
the circuit. A switch for this purpose is located on 
each unit. 

Features of 48-Unit Installation. 

In the 48-unit system recently installed in the ga- 
rage of the Electric Vehicle Association in New York, 
the switchboard consists of five slate panels, with a 
swinging bracket on each side for the voltmeter and 
ammeter. In addition to the usual equipment for each 
panel the middle panel has a balancing ammeter and a 
regulating device. 





The 4N-Panel Cutler-Hammer Switchboard, with I ouxual Feature*, la the Ga- 
rage of the New York Electric Vehicle Association. 
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The charging outlets are so arranged that each 
car can be charged in its regular position without 
shifting or moving. Of these outlets 28 are rated as 
25 ampere outlets, 18 are 50 ampere outlets and there 
are two 100 ampere outlets for heavy charging and 
boosting. 

The capacity of the 25 ampere outlets runs up to 
35 amperes, and that of the 50 ampere outlets to 6U 
amperes. The equipment can take care of all types of 
batteries from 24 lead cells with a charging rate of 
eight amperes to an Edison battery of 60 cells requir- 
ing a charging rate of 100 amperes. The total capac- 
ity of the plant is 2500 amperes. 

W hen the plug is attached to the batteries a sig- 
nal is automatically flashed on the switchboard, indi- 
cating that the switch can be thrown in for charging 
the batteries. The average charging time is from four 
to six hours. The attendants enter on a card every 
half hour the current furnished and the battery volt- 
age. The time of charging, number and name of car 
owner and other data to make a complete record are 
also included on the card. 

The cut in which the electric coupe appears shows 
the Corey Hill Garage in Brookline. Mass., where only 
four units are required to care for the business. An- 
other cnt shows the equipment of the garage of A. B. 
Hastings & Sons. Campello, Mass., where four charg- 
ing panels are installed, and two rotary convenors 
are used to change the alternating current supplied by 
the lighting company of Campello to comparatively 
low voltage direct current. Equipment is also sup- 
plied to step down a high voltage direct current to the 
proper voltage for charging. 



TRUCK TIRE FIGURES. 



NEW TRUCK AND CAR MANUFACTURER. 



The Lenox Motor Car Company, now of Boston, 
will be removed from that city with the completion of 
its new factory at Lawrence. Mass. The company is 
to start the production of 1000 trucks for war service, 
which will be built at both plants, while the designers 
are working out the details of the new passenger car 
models. 

The company is controlled by a number of wealthy 
New England business men, who have been success- 
ful in other lines. It is headed by Daniel N. Howard, 
vice president of the Emerson Shoe Company, and 
strong Boston and Brockton interests are represented 
in its board of directors. 



The Mogul Motor Truck Company. St. Louis. Mo., 
has purchased a factory site 125 by 187 feet on which 
it will erect a plant for the manufacture of trucks. 



Elias Lange. recently president of the Lange Mo- 
tor Truck Company of Pittsburg. Penn., has recently 
been appointed representative in the Pittsburg terri- 
tory for the Harwood-Bailey Company of Marion, 
Ind., and will handle the sales for the Indiana truck. 



C. W. Martin, manager of the truck department of 
the Goodyear Tire and Rubber Company, Akron, O., 
points out that there are large profits in the handling 
of truck tires, which, he states, have "arrived". He 
estimates that a truck uses an average of $175 worth 
of tires a year. "Up to a year ago", he states, "truck 
tires were regarded by the average dealer as a neces- 
sary evil, something that concerned him very remote- 
ly. The situation has changed. In small towns, in 
the past, truck users have had to buy tires out of 
town. This meant delays. By buying his tires at 
home the truck owner gets service, eliminates costly 
delays and patronizes home industry. We. as manu- 
facturers, benefit because we no longer need to be re- 
tailers, in competition with legitimate dealers every- 
where. Dealers selling Goodyear motor truck tires 
are this year centering their efforts on the Goodyear 
S-Y tire, with remarkable success. In towns where 
presses are not available, the demountable type is the 
favorite. We are greatly pleased with the progress 
thus far. and predict that soon truck tires will be sold 
as universally by dealers as are pneumatics at the 
present time". 



MOTOR TRAFFIC INCREASE SHOWN. 



A census of traffic on certain Milwaukee county 
roads taken in 1911. and another one made in 1914,. 
furnish a standard to judge the growth of motor traf- 
fic in that part of Wisconsin. In August. 1911, 39 mo- 
tor vehicles passed a certain point between 7 a. m. and 
10 ]>. m.. while in 1914, 1373 passed the same point. 
Twenty-nine motor trucks passed another point a.> 
compared to three in 1911. This shows the great in- 
crease in the number of motor cars used, as well as the 
attraction of motor traffic by concrete roads, as the 
highways on which the census were made were paved" 
with that material in the interim. 



INTERNATIONAL NOT TO REORGANIZE. 



Reorganization of the International Motor Com>- 
pany, which was regarded as probable to reduce cap- 
ital, will not be necessary, as the company's earnings 
from war orders and domestic sales are now accumu- 
lating at the rate of $90,000 a month. At the end of 
the year $700,000. which is equal to 19 per cent, on the 
preferred stock, will be on hand. 



HANNIBAL TRUCK FOR $500. 



The Hannibal Wagon Company, Hannibal. Mo., is 
about to place in the market a 1200-pound motor 
wagon to sell for $500. The motors are now being 
made by a Detroit manufacturer and are rated at 25 
horsepower. An initial order for 100 trucks- is- said 
to be already in hand. 



Digitized by 



Google 



August, 1915. 



THE MOTOR TRUCK 



397 




SPECIALIZING one type of chassis, a shaft-driven 
machine with load capacity of 1500 pounds, which 
is equipped with any one of three standard bodies.the 
Commerce Motor Car Company, Detroit, Mich., now 
in the sixth year of active motor vehicle manufactur- 
ing, has plans for the largest production since its or- 
ganization. This chassis, known as model N, is sold 
with any of the three types of body at Detroit for 
$975. and it is maintained by the company to be the 
best, as well as the cheapest machine it has ever built. 
With a new steel and concrete building 300 feet by 80 
feet the estimated 1916 production approximates 3000 
vehicles. 

The bodies are designated by letter, model NA 
being an open flareboard express body with folding 
top over a seat with a lazyback, model NC a full panel 
body with tail gate or rear doors, and model NH an 
express body with standing top and open sides and 
end. Model N is the sixth distinct machine that has 
been designed, and this has been perfected with the 
purpose of meeting a very general demand for a vehi- 
cle suited for fast, light delivery, that has sufficient 
strength to endure very large mileage over city streets 
and country roads, that has adequate power for any 
service, and has such simplicity and accessibility that 
it can be maintained with the least labor and expense 
that is consistent with operating requirements. 



The chassis is constructed from abundantly proven 
components which are built by some of the best known 
specialists of the industry. These are recognized as 
standards by those who 
have knowledge of 
motor vehicles and are 
the highly developed 
products of concerns of 
acknowledged stability, 
large factors of safety 
insure long service and 
the construction is such 
that any necessary work 
of adjustment and res- 
toration can be done in 
any garage or shop. 

The power plant is a 
unit type combining the 
clutch and transmission 
gearset, that is suspend- 
ed at three points, — 
from a trunion mounted 
on a special frame cross 
member at the front and 
from arms supported by the frame side members at the 
rear, this insuring against stresses from chassis dis- 
tortion. The motor is a continental model N, which 




Commerce Clutch and Gearaet 
Auemblr. 




Ton View of the Model fi Commerce Shaft-Driven ChasnU ShovrlnK the Complete Aaaemblr. 
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Top View- of the Three-Quartern Floating- Henr Axle with the HoukIdk Cup Removed. 

is a four-cylinder four-cycle water-cooled L-head type three inches length, 
with bore of 3'/ 2 inches and stroke of five inches, 
having a bore to stroke ratio of 1:1.427, and a rating 
by the S. A. E. formula of 19.60 horsepower. Because 
of the long stroke this engine will develop more than 
25 horsepower. 

The cylinders are cast en bloc with the water jack- 
et open, this being closed by a large cover plate that is 
channeled from either end to the outlet manifold at the 
centre. This plate is retained by a series of cap 
screws. The valves are at the right side. The cylin- 
der block and the pistons are cast from a fine quality 
of gray iron and both are extremely well finished. 
The pistons are made four inches in length and with 
walls 3/32 inch thickness. These are machined for 
three compression rings having 3/32 inch faces above 
the wristpins. 

Crankcase of Aluminum. 

The crankcase is an aluminum alloy upper section, 
with a central vertical transverse web that carries the 
center main bearing and it is formed with a bell hous- 
ing that encloses the flywheel. The rear supporting 
arms are cast integral with this housing. The lower 
section of the crankcase. which serves as an oil reser- 
voir, is pressed steel. By dropping this reservoir the 
main and connecting rod bearings may be easily 
reached. There is an opening in the forward left side 



August, 1915. 

of the flywheel housing for 
the fitting of the driving pin- 
ion of an electric starting 
motor, this being covered 
with a plate. The crankshaft 
is made of high grade steel, 
carefully machined and 
ground, which is carried on 
three bearings, these being 
from front to rear 2 3/16, 
2 7/32 and 2J4 inches di- 
ameter, and 29/32, 2 l S and 
These bearings are nickel 
babbitt, mounted in bronze shells. The flange to 
which the flywheel is bolted is forged integral with 
the shaft. 

The connecting rods are I section steel drop forg- 
ings that are bored and reamed on special machines to 
insure correct alignment. The wristpins are chrome 
nickel steel, hardened and ground. The crankpins are 
lJ-6 inches diameter and 2 3/32 inches length. The 
bearings are babbitt metal and these are fitted with 
steel shims. The wristpins are bushed with phosphor 
bronze, the pins being 1 3/32 inches diameter and \ l /> 
inches length. The camshaft is carried on a forward 
bearing 2^» inches diameter and a rear bearing \ l / 2 
inches diameter, these being 17/16 and 1)4 inches 
length respectively. 

Valves, Cooling and Lubrication Systems. 
The valves are interchangeable, having nickel steel 
heads welded to carbon steel stems, the stem ends 
being hardened. The valve tappets and the valves are 
mounted in substantial guides. The tappets are 
adjusted by the conventional screws and check nuts. 
The valve mechanism is enclosed by cover plates re- 
tained by wing nuls. The timing gears are helical 
cut and are practically noiseless in operation. The 
motor is lubricated by the Continental combination 
force feed and splash system. The oil is fed t<> the 




Three-Quarter* View of ■ Stripped Model If Commerce Ctaaala. 
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merer Cha»sl« Equipped with the Standard Type 

reservoir through an outside filler, and after filtration 
is carried to the timing gears. The overflow drains 
to the base of the crank chamber where it is dis- 
tributed by splash to the main, camshaft, connecting 
rod and wristpin bearings, the pistons and cylinder 
walls and the valve tappets. A float operated gauge 
indicates the volume of oil in the reservoir. 

The motor is cooled by a thermo-syphon circula- 
tion of water through the large cylinder jackets and 
the special built four-gallon capacity radiator. This 
radiator has finned cast steel top and bottom tanks and 
pressed steel water columns, with a large filler cap. It 
is mounted on a frame cross member and can be quick- 
ly removed or installed. Radiation is promoted by a 
fan mounted on an adjustable bracket carried on the 
forward end of the cylinder block that is driven by a 
flat belt from a pulley on the forward extension of the 
magneto shaft. The carburetor is an automatic float 
feed type and the ignition current is supplied by an 
Eisemann high-tension magneto. 

The Clutch and Driving System. 
The clutch is a cone type, 14 inches diameter, and 
this is assembled with the gearset, a selective con- 
struction having three forward speed ratios and re- 
verse. The gears are chrome nickel steel with V4 inch 
faces. The drive is by a shaft with a Spicer universal 
joint at either end. and a pinion shaft mounted on 
Gumey bearings. Tlie rear axle is a three-quarters 
floating construction, having a 6:1 reduction with 
Brown-Lipe differential gears. The differential as- 
sembly is 
mounted on 
Hyatt roll- 
er bearings. 
The chrome 
nickel driv- 
ing shafts 
are easily 
r emovable. 
The tor- 
sion rod is 
a double- 
truss con- 



struction, having a swivel 
mounting on a frame cross 
member, with compensat- 
ing clips. 

The frame is a pressed 
steel channel section of 
generous dimensions, well 
braced and reinforced that 
is mounted on semi-elliptic 
front springs 36 inches 
length and 2}4 inches 
width, and semi-elliptic 
rear springs 50 inches 
length and three inches 
width. All the spring eyes 
h Body .nd Equipment. are bronze bushed and all 

spring clips are nickel steel and are fitted over semi- 
circular spring saddles. The front axle is an I section 
with large spring seats. The steering gear is at the 
left side and the control levers at the center. There is 
a throttle lever on top of the 18-inch handwheel. Both 
sets of brakes operate on the rear wheels, these being 
internal expanding and external contracting in and on 
drums 16 inches diameter and 2}& inches width. The 
brake shoes are lined with Raybestos. The muffler is 
an extra heavy Gray-Hawley construction. 

The wheels are artillery type, of wood, fitted with 
34 by four inch pneumatic tires, those on the rear 
wheels being non-skid, on demountable rims. The 
wheelbase is 120 inches and the tread 56 inches. The 
chassis is sold with dash and tail lamps, horn, jack and 
tool kit for $875. The body equipment includes a 
folding top for the driver's seat of the open express 
type. The standard bodies have 72 inches length and 
the special bodies 90 inches length. All bodies are 
fitted with windshields, storm curtains, and a spare 
tire rim. Besides the three standard types of bodies 
special equipment will be built to specification to meet 
any requirement of the customer. 




Standard Type A Body with the Folding Top Tallin* the Plnre of a Driver'. Cab. 
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PRACTICAL MOTOR TRUCK MECHANICS. 



REMOVING DENTS FROM RADIATORS. 



The removal of dents from the surface of a radiator 
is not an easy task even for the expert. A method fre- 
quently used with much success is as follows : Remove 
the radiator from the chassis and solder small pieces 
of tin over all the openings such as water connections, 
overflow pipe, etc. At the filler opening of the radiator 
provision must be made for attaching a pump. This 
connection is easily made by taking an old valve stem 
and soldering it to the centre of a piece of tin as shown 
in Fig. 25 A. After it has been ascertained that all 
openings have been closed, the radiator should be sub- 
ject to air pressure. A small, smooth block should 
then be placed at the edge of the dent and lightly 
struck with a hammer. Repeat the operation entirely 
around the dent and the air pressure will gradually 
force out the uneven part. Of course judgment should 
be shown as to the amount of air pressure required. 
Another good method is to plug all the openings ex- 




Flg. 20 — A, Removing Denta from Radiator with Air or Water 
Pressure; B, Inexpensive Silencing Nolay Valve Sterna and 
Tappet*. 

cept the filler opening and then fill the radiator with 
water. A tight fitting cork should then be driven into 
the opening, the result being that the water is subject 
to slight pressure. Proceed as above to remove the 
dent, the water furnishing the means for pressing out 
the dented section. 



CEMENT FOR BATTERY JARS. 



A cement adapted to battery jars, made from fibre 
or similar material, and which is not effected by acid, 
is made as follows : Mix two parts of powdered as- 
bestos, one part of ground baryta and two parts of 
sodium water glass solution. This cement will also 
unite metal. 



ENCLOSING VALVES. 



An easy and inexpensive method of enclosing ex- 
posed valve parts on a gasoline engine is illustrated in 
Fig. 25 B. Obtain an ordinary cardboard mailing 



tube which is slightly larger in diameter than the 
valve spring. Measure the height of the parts to be 
enclosed and then cut the tube accordingly. With a 




sharp knife cut a slit from end to end. If care is taken 
the tube may be spread sufficiently to pass around the 
parts. When in position it may be painted to any de- 
sired color. Besides keeping the parts clean, the 
shield will greatly reduce the noise of the tappets. 

SOLDERING A WATER JACKET. 



If the pressure to be withstood is not too great a 
crack in a cylinder water jacket may be repaired by 
soldering. Some copper sulphate or blue stone is dis- 
solved in water and the sides of the crack are painted 
with it several times until a coating of copper begins 
to appear. This surface will retain solder and usually 
that will make a very satisfactory repair. 



A WIDE DOOR FOR A SMALL GARAGE. 



Circumstances will sometimes require the mount- 
ing of a large door of a small garage on rollers, but 
should width of the building not permit a track of suf- 




Kla*. 27 — A, Arrangement lot Hinges for a Donble Swinging 
Door or Gate; B, Spring Adjuatment for a Gate. 

ficient length, the situation can be met by the use of 
two doors hinged together. One door is fitted with 
rollers at the top which run on a track, as shown in Fig. 
26. If the hinged door is very heavy, a small weight 
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should be attached to the lower left corner of the door 
mounted on rollers to serve as a counterweight. It is 
a good policy, however, to have the door on rollers the 
heavier of the two, so that no weight will be necessary. 
It is obvious that when the hinged door is folded back 
the two may be pushed back on the track as a unit, 
thus allowing a full door space. 



FINDING LOOSE BEARINGS. 



A common method of determining play in the main 
bearings of an engine is to grasp the connecting rods 
or shaft with the hand or pry them with a bar. While 
this test may be made with more or less success, a bet- 
ter and more accurate adjustment may be effected if 
the operation be done as shown in Fig. 28. Remove 
the lower half of the crank case and place the pistons 
on dead centre. The jack head can now be placed un- 
der the lower half of a connecting rod bearing and any 
play either in the rods or main bearings may be easily 




Fig. an— Determining Play In Main and Connecting- Rod Bear- 
ings by Jacking the Crankshaft. 

learned as the jack is raised and lowered. It may be 
advisable after raising the shaft to try to insert thin 
shims between the lower part of the bearing and the 
shaft. 



DOUBLE SWINGING GATE. 



device which prevents a robe when used with such a 
truck from touching the foot pedals. It consists of a 
piece of metal rod a quarter inch in diameter and bent 



Conditions may necessitate keeping all gates and 
doors of a garage and repair shop closed, but so adapt- 
ed that they may be readily opened by the workmen 
without laying down articles they may be carrying to 
release the knob or hook. A double swinging hinge 
may be made by obtaining four butts and riveting 
them in pairs, the back being together, as shown in 
27 A. Of course the end of the door or gate should be 
recessed to admit the extra thickness. A small coil 
spring can be attached to each side of the door and if 
the tension is equal the door will remain closed at all 
times, as shown in Fig. 27 B. 



EASILY CONSTRUCTED ROBE GUARD. 



Many large trucks are not so equipped that the 
driver is protected from rain. This condition necessi- 
tates the use of water proof robes that are placed over 
the knees. Fig. 29 illustrates an easily constructed 




Fig. 3*— Basil? Constructed Truck Driver's Hobe Guard. 

as shown. This permits the foot to pass through the 
guard, but prevents the robe from being drawn in with 
the pedal. 



RETAINING WING NUTS. 



Winged nuts are extremely convenient for making 
easy and quick attachments, but when fastened to any 
vibrating part they may become loose. This is largely 
due to balance of the two wings. A simple insurance 
against a wing nut loosening is shown in Fig. 30 A. 
File or grind one of the wings so that the nut is not 
balanced and it will not be affected by vibrations. The 
removal of part or even the whole of the wing, how- 
ever, will not prevent tightening or loosening the nut 
with the fingers. 



EMERGENCY SCREW DRIVER. 



When a screw driver is needed and there is none 




Fig. SO — A, Simple Manner of Retaining Winged Natl B, Entr. 
genrr Screw Driver of Bolt, Nuts and Washer. 

at hand, a very satisfactory substitute can be quickly 
constructed, as shown in Fig. 30 B. Select suitable bolt 
and insert a small washer between two nuts as shown. 
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If the washer is too thick it may be filed to the correct 
height. The washer is used as the screw driver blade 
and the bolt as the handle, which affords suitable lev- 
erage. 



NUT HOLDER FOR MONKEY WRENCH. 



In the process of removing a nut with a wrench it 
is frequently dropped and becomes lost. This can 
be . obviated by the simple attachment illustrated in 
Fig. 31. A groove (A) is cut in the stationary jaw of 
the wrench and a small hole (B) drilled and tapped 
near the outer edge. A spring (C) made of good 
steel should be attached to the jaw as illustrated. This 
spring will hold even the greasiest of nuts until the 
jaws are released. 



A HANDY HOME-MADE VISE. 



An easily constructed vise which may be used to 
advantage in the garage, consists of a discarded 
monkey wrench held firmly on a small block by two 




Fig. 31—1, Jaw Slotted for Spring) II, Spring Attached Pre- 
vent. Nut* from Dropping! Ill, Brohwn Three-Cornered File 
U*ed la Conjunction with Monkey Wrench for Turning 
Smooth Surface*. 

L shaped pieces of metal riveted to the stationary jaw 
of the wrench on one arm and to the block on the 
other. The handle is secured by a staple, seen in Fig. 
67 B. The movable or inside jaw of the wrench is 
used for clamping and may be operated by the knurled 
nut attached to the long screw, or the leverage may be 
greatly increased by drilling two holes at opposite 
points in the nut so that a small rod may be used as a 
lever. 



HOME-MADE GARAGE HOIST. 



A hoist is an essential in every garage and in Fig. 
32 A is shown a type that anyone can make at a trifling 
expense. It can be moved to any part of the garage 
where there is a convenient ceiling or roof joist. The 
material required is two hooked pieces and three 
rings, two of which are oval and the other round. The 
hooked pieces should be made from steel not less than 
two inches in width and a half inch thick. Half-inch 
holes should be drilled three-quarters of an inch and 



three inches from the end. The first are fitted with 
the links, while the hinge pins fit into the latter. The 
hooks are clamped on the joist or beam, the points be- 




Flg. 32 — A, Hotut Which tirlpa Roof Jolnti B, Small Vine Made 
from Monkey Wrench t C, Method of Determining Wire 
Diameter* Without Gauge. 

ing driven in with a hammer. A tight hold is as- 
sured, for the greater the strain the deeper the hooks 
will sink. The strength of the parts should be adapted 
to the work the device will have to perform. 



ASCERTAINING WIRE DIAMETERS. 



A simple method of determining the diameter of a 
wire when no gauge is at hand, is to wind the wire 
closely around an object until the coils completely 
cover its surface for one inch. Count the coils and 
divide the distance by that number. Thus if there are 
16 coils to an inch, it is apparent that the wire is 1/16 
of an inch in diameter. This method is successful if 
carefully carried out even with very fine wires, and is 
illustrated at Fig. 32 C. 



HOME-MADE VALVE SPRING TOOL. 



The valve spring tool shown, Fig. 33 A, can be 
made best from a piece of J^-inch round stock. The 
ends are flattened and a %-inch U opening is formed. 
The tips can be made tapering by means of a file, so 




Fig. 33 — A, Contraction of Valve Lifter; B. Method of Apply- 
ing Lifter. 

that they may be easily forced between the coils of a 
valve spring, as shown at B. Dimensions can be 
changed to suit the work. 
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AMERICA'S motor vehicle industry has reached 
its present magnitude because standardization 
of types, specialized manufacture of parts and great 
volume of production has made possible prices that 
are within the financial reach of a great proportion of 
the people. Each factor has its own particular in- 
fluence, but none is more potent than part manufac- 
turing, which has developed extremely satisfactory 
design, and competition has compelled the use of the 
highest grade materials, the employment of the best of 
skilled labor and the perfection of processes for ob- 
taining the fullest measure of the qualities of the 
metals used. 

Motor vehicle component production includes all 
of the units that are required to construct complete 
machines — not the non-essentials — and the larger the 
volume of production the greater the necessity of 
quality and minimum price consistent with quality. 
Manufacturers of parts have extremely well organized 
engi neering 
d e partments. 
whose en- 
deavors are 
d i r e ct e d to 
i mprovement 
of design, to 
insuring the 
quality of 
metal that 
will afford 
greatest en- 
durance and 
most satisfac- 
tory service, 
and to the use 
of production 
methods that 
will econo- 
mize labor 

and material. These engineering staffs are very ef- 
ficient, have splendidly equipped laboratories, and 
systematically study the results obtained from their 
own products and make comparisons with others of 
similar character, with the view of constant develop- 




Amerlcan Track Kqulpped with HuMneli Hear Axle. In Service of One of the barn-eat Re- 
tall Drug Firm* of London. 



ment of operating efficiency and endurance. 

Machines built from specially produced parts are 
usually sold for prices less than demanded for vehi- 
cles constructed in a single shop or works. The truck 
made of specialized components is recognized as 
standard, instead of as lacking quality, because it is 
known to be proven so far as each of its units are 
concerned, and no part included in it is sold until its 
practical worth is demonstrated beyond all question. 

Some of these specialists are concerns of large pro- 
portions, that produce exclusive types very highly de- 
veloped, and these have plants with special facilities 
for the production of components that are very gener- 
ally used throughout the industry. Of these concerns 
none is better known than the Russel Motor Axle 
Company, North Detroit, Mich., which has for a long 
time produced a type of internal gear driven axle that 
is claimed to have exceptional efficiency. This axle is 
built in sizes for wagons and trucks having load ca- 

p a c i t i e s of 
1500. 2000 and 
4000 pounds. 

While this 
article will 
have to do 
with the 
R u s s el in- 
ternal drive 
axle in par- 
ticular, and 
no description 
of other prod- 
ucts will be 
a 1 1 e m p ted. 
statement 
should be 
made that the 
company has 
always built 
axles, and it was created to manufacture a component 
not only in much demand in the industry, but which 
required quite as much engineering ability as any as- 
sembly entering into a motor vehicle. 

The Russel Motor Axle Company was organized in 
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Top View of the Rnaael Two-Ton Capacity Internal Gear Driven Rear Axle Completely 

Assembled. 

December, 1909, and it first confined its production to 
pleasure car axles designed for 2000-pound cars. The 
future of the pleasure car industry was at that time 
assured, but at the other hand the use of motor trucks 
and wagons for freight haulage was barely beyond the 
experimental stages. It was patent, however, to 
those who had closely followed the development of 
the motor pleasure car that the future possibilities of 
the motor truck industry were so promising that they 
could not be disregarded. This fact was vividly em- 
phasized by the enormous increase of railroad freight 
receipts in the United States. In 1907 the railroads 
received more than $1,000,000,000 for the transporta- 
tion of freight, and by the knowledge that at least the 
same amount of money was annually expended in the 
haulage of freight by other means than railroads. 
First Specialized Truck Jackshafts. 
The Russel Motor Axle Company, anticipating the 
development of the motor truck division of the indus- 
try, decided to specialize the manufacture of jackshafts 
for 2000, 3000 and 4000-pound trucks, and in this was 
so successful that a majority of all the companies 
building 2000 to 4000-pound load capacity trucks have 
used and are now using Russel jackshafts. That the 
development of the demand for motor trucks has at 
least equalled expectations is evidenced by the fact 
that there are now as many service vehicles in use to- 



day as there were pleasure cars 
in the hands of private owners 
in 1906. 

The rapidly increasing 
number of trucks in service im- 
pelled axle manufacturers to 
specialize truck units, and this 
may be applied to the Russel 
company in particular, which, 
through the development of 
pleasure car axles and jack- 
shafts for trucks, had sought to 
improve so far as possible the 
types in use or to adopt designs that would insure 
greater measures of endurance and economy than were 
obtained in the then standardized products. This en- 
deaver to perfect the power transmission systems re- 
sulted in the production of what is claimed to be in 
every way superior to the double side chain and 
sprocket drive, which is extremely variable in ef- 
ficiency even with the most favorable conditions, as 
well as noisy, and it is exposed to damage from causes 
that cannot be guarded against by driving precaution. 
Development of Final Drive Systems. 
During what may be termed the development pe- 
riod of the industry, it was natural that in seeking a 
more desirable type of final drive, or a substitute for 
the chains and sprockets, that American engineers 
should have given closer attention to the work of Eng- 
lish designers and builders than those of other na- 
tions because of their knowledge of the language of 
the former and their inability to obtain equally good 
data and general information of those using other 
tongues. 

The worm and gear wheel driving system was de- 
veloped in England largely from the enforcement of 
the police regulations prohibiting noise, which were 
not met by the double chain driven omnibuses largely 
used in London, and eventually the worm and gear 
power transmission was adopted for all London omni- 




Top Sectional View of the Jackahaft and Brake Aanrmblr of a Raasel Internal Gear Driven Rear Axle, Showing; the Deatajm. 
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buses. The adoption of the worm and gear wheel as 
a substitute for chains and sprockets by one of the 
largest and most conservative of American motor 
truck manufacturers first directed the attention of the 
industry and the public to this system. There was no 
question that the worm and gear wheel was more 
quiet in operation, and as no other principle had been 
developed that might be regarded as a factor of im- 
portance when weighing the relative qualities of other 
systems against it, the system rapidly gained favor 
with American engineers considering the best design 
of motor truck axles. During the period following 
the appearance of the worm driven machines in Amer- 
ica more chain drive trucks were built than ever be- 
fore. The engineers, despite the evident variable ef- 
ficiency and noise of the chain, sprocket and jackshaft, 
were not willing to turn to what was to them, at least, 
the untried worm and gear wheel system. 

The Russel company in its development work had 



made by the military authorities of European nations, 
which extended over considerable periods of time, had 
resulted in the approval of the internal gear drive;, 
while the fact that a very large number of the omni- 
buses in Paris and Berlin were built with internal gear 
drive was substantiation of the results as determined 
from the experiments of the engineers. In this con- 
nection may be pointed out the fact that all of the 
heavy artillery haulage done by the German, Aus- 
trian, Turkish, and, to a considerable extent, by the 
French and Russian armies, is done by internal gear 
driven tractors and trucks. The statement is made 
that the wonderful mobility of the German army is 
attributed largely to the efficiency of the truck and 
tractor equipment, which is nearly all driven by in- 
ternal gear systems. 

The test of the specially designed axle thoroughly 
convinced the engineers of the Russel company that it 
was the most serviceable and efficient final drive for 




I bIIk of the Russel Internal Gear Driven Axle Jackshaft from Left to Right These Being: Brake Shoe Cam, Ball and Roller 
Bearlags of the Differential Gearaet. Internal Ring Gear, Driving Shaft and Integral Pinion, Differential Gearaet and Crown. 
Gear, Thrust Bearings, Pinion and Shaft of Mala Shaft, W heel Hub aad Load-Carrying or Dead Axle. 



the co-operation of some of the best of motor truck 
engineers, both in this country and continental Eu- 
rope, where the experience with heavy haulage vehi- 
cles was even more extensive than in England. Dur- 
ing an investigation extending over a period of two 
years the company's representatives found that the in- 
ternal gear driven axle system of final drive had been 
in use for 15 years in Germany, France, Italy and 
Austria, in which countries it was replacing the chains 
and sprockets system. 

Convinced that the internal gear was the most ef- 
ficient type of gearing known, and believing that the 
double chains and sprockets must eventually be re- 
placed in truck construction by a design that would 
constantly afford a high standard of efficiency, be 
more enduring and be practically noiseless, the com- 
pany's engineers designed an internal gear axle and 
gave it a year's test in very hard service. During this 
period of test the engineers learned that the trials 



motor trucks. It was adopted as a standard product,, 
and the company has met with such success in its sale 
that the plant has been enlarged to provide facilities 
for its production. The company has just completed 
the first unit of a new building that is 200 by. 60 feet 
and two stories height, and the erection of another 
unit of the same dimensions is contemplated. 
A Chain Drive Without Chains. 
The Russel engineers state that the Russel internal 
drive system can best be described as a chain drive 
without chains, internal gears being substituted for 
sprockets, and instead of engaging chains these gears 
engage pinion gears securely attached to the axle 
shafts within the power transmitting axle. This axle 
or jackshaft is placed directly in front of the load car- 
rying axle, which is a solid bar of heat treated alloy 
steel that has great strength. That is, the jackshaft 
is taken from the position it would have on a chain 
driven truck chassis and secured rigidly to the rear 
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The Brake Drum nnd Internal tienr Removed from the Runnel Axle, Shaninc the Internal 

and External Brake Aaaembl?. 

axle itself, so that it moves as a unit with it. 

As with the double chain drive, the power is ap- 
plied to the load wheels close to the tires, reducing the 
driving stresses, yet the unsatisfactory chain is re- 
placed by direct acting gearing that is fully enclosed 
and thoroughly lubricated. 

The Russel internal gears, made of special alloy 
steel, and perfectly hardened, will outwear the other 
moving parts of a truck. Engineers have estimated the 
life expectation of a set of Russel internal gears to be 
200.000 miles, this estimate being based on calculation 
of results obtained by severe road tests of a truck 
equipped with a Russel axle. This machine was driven 
12,000 miles, across the continent to the Pacific Coast, 
and back, and on its return to the factory where it was 
built it was disassembled and examined. No wear was 
visible on the internal gears despite the fact that these 
gears had been lubricated but twice during eight 
months, and for the last 4000 or 5000 miles had re- 
ceived no lubricant other than what had worked into 
the gear housing from the jackshaft. The pinions, 
which were hardened, had been reduced between 
1/1000 and 2/1000 inch on the pitch line, while the 
large ring gears, which were not hardened, had* been 



reduced from 4/1000 and 
6/1000 on the same dimen- 
sion. 

These internal gears were 
among the first made, and 
since then an even better 
quality of steel is used and 
the methods of heat treating 
improved, so that both the 
pinions and ring gears are 
hardened before being in- 
stalled in the axles. The life 
of the gears now used is rea- 
sonably expected to be twice 
what was estimated for the 
particular set that was the 
subject of the test described. Statement is made that 
a claim that these gears will outlast the other working 
parts of a truck is safe and conservative. 

Load on Solid Forged Steel Bar. 
The load carrying axle is a solid bar of forged 
steel, such as is used in locomotive construction. No 
argument is necessary to prove that such an integral 
steel bar of suitable dimension is ideal for an axle. 
Whenever other considerations do not preclude its 
use it is utilized for wagons and carriages, for railroad 
cars and locomotives, and for motor cars of all types, 
for front axles, it is standard. With reference to axle 
construction claim is made that few, even among ex- 
perts, realize the enormous increase and intensity of 
axle stresses with solid rubber tires as against pneu- 
matic tires. The pneumatic tire is a compressed air 
cushion in which obstacles are absorbed, so to speak, 
forming cavities for themselves in the surface of the 
tire. Formation of this cavity and its corresponding 
elevation on the inside of the tire wall increases the air 
pressure within the tire, and this increased pressure is 
instantly distributed throughout the air volume to 
every portion of the internal wall of the tire. 

In the solid tire, however, the absorption of an ob- 




Tbe Ru»«el Internal Gear Axle Brakei From Left to Hlsht, the Internal Brake Shoe and Axle Bearing DUannembled) the Ex- 
ternal Brake Band and Axle Bearing, and the Brake Drum and Internal Ciear and the Hub Can. 
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The Humrl Internal (ienr Axle Initialled on a Truck ( bnanln, 
Showing the Ll|th« Weight and Simplicity of \«»eml.lj. 

stacle displaces not air, but rubber, and the entire ac- 
tion is concentrated within a few inches of the place 
of contact. The action is far less resilient and the re- 
sulting shock reactions more violent. As solid tires age, 
the rubber loses life and becomes w'orn and thin, con- 
stantly increasing its rigidity and shock-communicat- 
ing qualities. Indeed, a solid tire worn close to the 
rim flange has little, if any, greater cushioning effect 
than a steel tire. The axle structure composed of tube 
and castings secured by any mechanical means will be 
subjected to load and driving stresses such as will par- 
ticularly affect the joints of the metal. The claim is 
made that no built-up axle structure, apart from the 
added uncertainty of steel castings, can ever approach 
the reliability of the solid one-piece forging without 
load-carrying joint. 

Damage Can Be Quickly Repaired. 
The steel bar axle is especially serviceable in re- 
sistance to fore and aft bending stresses and to twist- 
ing action. The advantage of the Hotchkiss drive, in 
which the driving axle is connected to the frame solely 
by properly proportioned side springs, materially 
changes the stresses to which axle rings are subjected 
as compared with older types 
of drive. With the Hotchkiss 
construction the breaking of a 
side spring throws twice the 
normal load on the unbroken 
end of the broken spring, 
giving a powerful twisting ac- 
tion or torque to the axle 
beam. The axle must have the 
strength to resist temporarily 
this unusual force, and the 
statement is made that the 
round bar is the ideal section 
to resist this character of 
stress. 

Axles are frequently 
sprung by the truck striking 
an obstruction, the axle end 
being bent forward. In the 
event of such damage with a 
Russel axle bar the round sec- 



tion can be swung in a lathe and trued with 
greater accuracy, an operation hardly possible 
with more complicated forgings. This was one of the 
reasons why the company selected a round bar for the 
axle carrying the load. 

Brake Design Very Efficient. 

Strong claims are made for the brake mechanism 
of the Russel axles. The Russel brake design has been 
developed from long experience with the manufacture 
of jackshafts for trucks. The internal gear axle brake 
drums have three-inch width of braking surface and 
are 16 inches diameter, for the ton type, and 18 inches 
diameter for the two-ton type. Because of the patent- 
ed brake support, which eliminates all retaining clips 
for bands, and consequently suppresses noise, the re- 
taining rim serves as a dust and mud shield, pre- 
venting foreign substances entering the brake drum 
and the gear case. 

The capacity of either brake is greatly in excess of 
any service requirement, there being a very large 
factor of safety. The brake bands and shoes can be 
adjusted almost instantly. They are faced with anti- 
friction material that insures high efficiency and long 
endurance without renewal. All braking stresses are 
borne by the solid bar of the axle and the jackshaft is 
protected against any influences other than that 
caused by the transmission of power from the engine. 

The long experience of the Russel company in the 
manufacture of differential gears for motor truck 
jackshafts is a guarantee of the quietness and endur- 
ance of the differential assembly. The construction 
of the differential housing and mounting it ahead of 
the dead axle insures full ground clearance, a very de- 
sirable quality on country roads and in city streets 
when snow is deep. The simplicity of the Russel axle, 
the accessibility for examination or work, and the pro- 
visions for lubrication are all features to which the 
maker directs the particular attention of truck buyers. 




The Heat Treating Department of the Runnel Motor Axle Company'* Plant, Where All 
Component* Are Specially Tempered. 
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DEMONSTRATION OF FARM TRACTORS. 



NEW S. A. E. DATA SHEETS. 



To show nearly 50,000 corn belt farmers the per- 
fection that has been reached by the gasoline tractor 
for farm work, 1000 acres of land were plowed by 30 
or more different makes of tractors near Champaign, 
111., between Aug. 3 and 6. 

Some of the companies showed three or more dif- 
ferent sized outfits. One company in taking its tract- 
ors to the demonstration over the roads demonstrated 
them to farmers along the way. Another shipped 36 
carloads of machines to Champaign, where it expected 
to sell them as a result of the demonstrations. 

In connection with the demonstrations lectures on 
farm power were given at the University of Illinois in 
the evening by C. O. Reed, \V. L. Burleson and I. \V. 
Dickerson of the University of Illinois, F. M. White of 
Wisconsin University, and Raymond Olney, editor of 
the Threshermen's Review. 

The visit of so many influential farmers gave the 
university authorities an opportunity to show them 
over the grounds, explaining every department of the 
work, particularly that having to do with agriculture, 
in order to explain what is done with the $5,000,000 a 
year appropriated by the state for the support of the 
university and the manner in which the 6000 students 
spend their time. 



SKILLED LABOR SCARCE IN DETROIT. 



Nearly all of the large Detroit plants are employ- 
ing many more skilled machinists than they were at 
this time last year. Some of them have attempted to 
go out of town for men, especially to Milwaukee, but 
found it impossible to get men there, as there are 
plenty of jobs in that city. The Ford Motor Company 
is planning on the largest run in its history, during 
which it will turn out approximately 500.000 cars and 
will employ a large additional number of men. 



NEW KISSELKAR DELIVERY WAGON. 



As the first truck of less than 1500 pounds capacity, 
the new 1000-pound delivery wagon bearing the Kis- 
selKar mark is attracting a great deal of attention. 
This company has been making trucks for eight years, 
almost as long as it has manufactured passenger cars, 
but the overwhelming majority of them have been of 
heavy type. Worm has been substituted for chain 
drive on the one, \]/ 2 and two-ton sizes. 



The Detroit Pressed Steel Company is planning 
the erection of a new office addition 57 by 130 feet, and 
a one-story factory addition 57 by 185 feet, to cost ap- 
proximately $25,000. 



The M & S Gear Company has moved from Kan- 
sas City to Detroit. Its product is manufactured by 
the Brown-Lipe-Chapin Company of Syracuse. N. Y. 



Systematically Compiled Information 
Value Added to Official Hand Book. 



of 



A number of new data sheets have been issued by 
the S. A. E. for insertion in the society's hand book. 
These sheets give the details of the most recently 
adopted standards of the society. These include the 
new yoke and rod end pin standards, large hex spark 
plug shell, large diameter thread pitches, stand- 
ard sizes of pneumatic tires, recommended practise for 
passenger car frames, side outlet carburetor flanges, 
larger sized flared tube ells and tees and new specifica- 
tions for ground return electrical installations on gas- 
oline automobiles, all of which are described and illus- 
trated clearly. 

The N. A. C. C. formula for horsepower, previously 
the A. L. A. M. rating, has been extended to cover 
eight and 12-cylinder engines. Conversion tables from 
percentage of grade to angle of grade are also included. 
Piston displacement tables for eight and 12-cylinder 
engines from 137.4 to 1531.5 cubic inches are given as 
well. Two sheets are devoted to crank angles and 
corresponding piston positions. The effect of altitude 
on the horsepower development of gasoline engines is 
treated with curves and formulas. Diametral and cir- 
cular pitch tables, which are useful to engineers in lay- 
ing out transmissions and other gear work, are given 
on four sheets. To the metric conversion data pre- 
viously issued, a table has been added giving deci- 
mals of a millimeter for each thousandth of an inch. 
This is the first time that all this information has been 
circulated generally. 

There is a new standard of linear units, as well as 
a conversion curve of miles per gallon to litres per 100 
kilometers, from which the engineer can determine 
the gasoline consumption in terms of the metric sys- 
tem. The sheets on the standardization of pipe thread 
gauges, total keyway depth, equivalent value of elec- 
trical, mechanical and heat units, and the economical 
selection of belts and pulleys make the hand book of 
greater value. 

An exhaustive cross index of the two volumes, con- 
taining over 400 pages, has also been added. As the 
new standards now before the society for mail ballot 
are adopted more data sheets will be issued. The so- 
ciety also collects and prepares for publication other 
data than its adopted standards when they are of great 
interest to the automobile engineer and manufacturer. 
Proper credit is given to the original sources. 

The S. A. E. hand book is one of the most valuable 
products of the society. It contains more data valua- 
ble in the automobile drafting room than any other 
publication, and this information is constantly being 
added to as activities of its technical committees 
advise. 
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BUDLONG LEAVES PACKARD COMPANY. 



PARTS MEN FEAR INCREASING COSTS. 



Milton J. Budlong, for seven years president of the 
companies which operate the Packard Motor Car com- 
pany's branches in New York, Philadelphia and Chi- 
cago, has resigned to become 
vice president of the importing 
and exporting firm of Gaston, 
Williams it Wigmore of 140 
Broadway, New York City. 
This is an English concern that 
has heretofore largely dealt in 
English commodities, which it 
marketed throughout the world. 

It recently came in contact 
with Mr. Budlong through the 
purchase of Packard trucks for 
Milton j. BudionK, Re- the English market. 
'XZJTtSSLZ A knowledge of American 
companies. products convinced the firm 

that there was an enormous market throughout 
the world which could be developed, and it has 
planned to operate on a large scale. Mr. Budlong is 
to be the American representative. 

He will be succeeded in control of the Xcw York 
and Philadelphia Packard branches by E. B. Jackson, 
former head of the Philadelphia company. II. M. 
Allison, for many years manager of the Chicago 
branch, will become president of that company. Great 
regret is expressed by Packard officials because of 
Mr. Budlong's retirement. 



Uncertain conditions in the metal manufacturing 
industry are daily becoming more acute and many 
motor vehicle manufacturers are experiencing diffi- 
culty in closing yearly contracts for parts and material 
on terms that are satisfactory. 

•This uncertainty has been evident with several 
manufacturers. The Ford Motor Company in its an- 
nual announcement avoided making definite state- 
ment as to the amount of rebate to be given purchas- 
ers this year and in reality continued the net price for 
which Ford cars were sold the past year. 

The Chalmers Motor Car Company, after fixing 
the price of its new "light six" at $1275 has announced 
that the car will sell for $1350. More of these an- 
nouncements, both with reference to passenger cars, 
and trucks, may follow. 

The fact is that owing to the war and the great 
demand for tools, steel and all metals prices may reach 
very much higher prices than at present. The demand 
for an eight hour work day by union machinists is in- 
creasing labor cost. 

The result is that parts makers are not anxious to 
make long time contracts on a basis of prices that 
now prevail because those prices may shortly fail to 
yield any profit whatever. There have been many 
predictions that manufacturers will not be able to pro- 
duce anything like the number of machines some of 
them have planned for the ensuing year through ina- 
bility to get parts and material. 



DRIGGS-SEABURY TAKES WAR ORDERS. 



As a result of the refusal of its president to accept 
orders for any war material excepting motor trucks 
the Driggs-Seabury Ordinance Corporation of Sharon, 
Pa., has recently been sold to interests identified with 
the Bethlehem Steel Company and will be operated by 
E. A. Borie, a former vice president of that company. 

Early in the year the company got an order for 
3000 heavy motor trucks valued at $12,000,000. But 
President John Stevenson, Jr.. refused to take any 
additional war orders of any sort in spite of heavy 
pressure from interests who had financed the com- 
pany. 

He made a statement saying that many orders had 
been received but all had been rejected. Although, 
he said, the company had been organized originally 
to build a field gun and had built a great many of 
them its policy had been changed and no war material 
would be manufactured. 

The plant is completely equipped for the manufac- 
ture of shrapnel and high explosive shells and field 
guns. Recently it abandoned the production of ordi- 
nance and engaged tt\ making frames and parts for 
automobiles and cycle-cars. Existing contracts for 
this material will be filled but no more will be accept- 
ed until the available war orders have been completed. 



NEED NOT SELL TO PRICE CUTTERS. 



The first suit brought under the Clayton fair trade 
and anti-trust law brought a decision in the United 
States district court of New York to the effect that 
makers or jobbers need not sell their product to chain 
stores or others who cut the established price upon it. 

This decision was made in a suit by the owner of a 
large chain of stores to force a manufacturer on whose 
goods he had cut prices to sell him additional goods. 
The court also held, however, that if the chain store 
owner succeeded in getting supplies of the goods in 
any way these could be sold at whatever price the re- 
tailer wished to make on them. This puts it up to the 
maker to see that his goods do not reach price cutters 
if he wishes to avoid price cutting. Great legal talent 
is enlisted on both sides of the controversy, which is 
to be carried to the supreme court. 



BOSTON MOTOR MAIL DELIVERY. 



Contracts for the transportation by motor car of 
the Boston mails has been let by Postmaster Murray 
to the Boston Mail Delivery Company for $49,960 a 
year. The company furnishes a bond of $70,000 and 
the contract runs until June 30. 1917. The service re- 
places one supplied by the Boston elevated lines. 
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GASOLINE GOES UP IN PRICE. 



'PUBLIC WANTS FACTS" SAYS PEIFFER. 



Exceptionally low prices of gasoline which have 
prevailed for several months seem to be at an end. 
During the past few days advances have been general 
throughout the country. In Texas and Oklahoma, 
where the price has been lowest, around nine cents, 
an increase of four cents has been generally made, and 
as the attorneys generals of those states are investi- 
gating why the advances were made on the same day 
by all companies, a concerted inquiry is suspected. 

In the East an increase of one cent a gallon in 
price has been general. 

The Prairie Oil and Gas Company, a large Okla- 
homa producer of crude oil, which has had many 
thousands of barrels in storage for several months 
owing to the low prices, announces a raise in the price 
of crude of 10 cents a barrel. This amounts to more 
than $4,000,000 value on the reserve supplies of that 
one company. 

There have been evidences of an over-production 
of both crude oil and gasoline in the United States 
and the unusually low prices which motor vehicle 
owners have recently enjoyed have been partly due 
to that. This condition has practically brought pro- 
duction to an end and only an increased price for 
crude oil will stimulate further development of the 
oil fields, in the opinion of those familiar with the oil 
industry. 



JULY MOTOR VEHICLE PRODUCTION. 



Traffic statistics of the National Automobile 
Chamber of Commerce show that 12,515 carloads were 
shipped in July, as compared with 4870 carloads in 
July last year. This is nearly a 300 per cent, increase 
and establishes a new record for this time of year. 
Railroads are earning about $1,000,000 a month on 
automobile traffic. During June 4713 motor vehicles 
were exported, with a value of $8,747,506. from the 
port of New York. This is about 7}4 times the ex- 
ports for June, 1914, and is more than equal to the 
best three months of any previous year. 



The Shanghai Tramways Company has placed five 
trackless electric cars or 'buses in operation on one 
road in that city. The cars were tried out some time 
ago, but had to be withdrawn because of the condi- 
tion of the roadways. The roads have been rebuilt 
with concrete foundations. If the line proves suc- 
cessful others will be established. 



The White company is preparing to issue $3,000,- 
000 in preferred stock. There is now $500,000 of pre- 
ferred out and $2,440,000 of common. The present 
preferred is to be retired at 115 with accumulated 
dividends, and the new preferred, paying seven per 
cent., will be sold to stockholders. 



That the public wants facts relative to the tires 
they buy is the opinion of \Y. F. Peiffer, general man- 
ager of the Miller Rubber Company, Akron, O., who 
maintains that the 
assertions of con- 
cerns that they are 
enormous producers 
and have more or 
less prestige because 
of proportions of 
plants is by no 
means as important 
as informing the ' 
tire consumers what 
they receive for the 
money they spend. 

The real reason 
why any motorist 
purchases a tire is 
the use that is be- 
lieved can berealized 
from it and the better 
the purchasers understand what manufacturing proces- 
ses mean the more carefully and more intelligently can 
purchases be made. Buyers can be depended upon to 
make selection in ratio of their knowledge and when 
they are spending the money they want what will af- 
ford them the largest measure of service, utility and 
economy. 

The Miller policy is to "place all the cards on the 
table" and inform the motorists the reasons why Mill- 
er tires wear, one of which is the fact that in the 
curing process neither the fabric nor the rubber com- 
pound are subjected to temperatures that will destroy 
the natural wax and oil of the former or the resilency 
of the latter, insuring extreme strength, resistance to 
wear and long service. And the buyer benefits 
through having a tire that will endure. 




F. PellTer, General Manager 
Miller Robber Co. 



Ralph H. Upson of the Goodyear Tire and Rub- 
ber Company and the winner of the international bal- 
loon trophy in a race that started in Paris in October, 
1913, has been selected as a member of a special com- 
mittee which is to co-operate with the naval advisory 
board on matters pertaining to the use of air craft in 
warfare. President F. A. Seiberling of the Goodyear 
company has also been elected a director of the Ameri- 
can Society of Aeronautic Engineers, organized at the 
suggestion of Thomas A. Edison, to act with the naval 
advisory board. 



The Hayes Wheel Company, Albion, Mich., which 
produces hubs for the wheels turned out by the Hayes 
Wheel Company of Jackson. Mich., is erecting a new 
plant in Albion, which will be ready for occupancy 
Sept. 1. 
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CONQUERING the wilderness with motor trucks, 
the phrase may appear to be commonplace 
enough in view of the generally inconsistent 
use of the English language, but if the statement is 
accepted at its fullest value and in its broadest sense, 
it adequately represents the subject of this article. 

THE PROJECT. 

Building a dam in the Ripogenous gorge, in the 
wilderness of northern Maine, to create the fourth 
largest storage reservoir in America, to conserve the 
water from Ripogenous, Chesuncook and Caribou 
lakes and the west branch of the Penobscot river for 
a very large paper manufacturing company. 

THE PROBLEM. 

Location, 50 miles from a railroad, accessible only 
by "tote" road through a wild and mountainous sec- 
tion, used by sportsmen and for hauling supplies on 
sledges to lumber camps. All machinery, material and 
supplies must be brought by rail to Kineo, on Moose- 
head lake, and transported across the lake and over- 
land to the gorge. 



Building a railroad would cost from $15,000 to 
$40,000 a mile and after the dam was completed would 
have no productiveness. Regarded as impossible. 

Haulage by horses would necessitate building a 
private road 40 miles long at a cost of $250,000, and 
transportation equipment for the estimated freightage 
would cost practically as much more. Work can be 
carried on only six months of each year, in reality 
doubling the haulage cost if the animals were not dis- 
posed of at the end of the season's work. 

THE SOLUTION. 

Building a private road from Lily bay to Ripogen- 
ous gorge at cost of approximately $250,000, buying 
nine five-ton White trucks at cost of $45,000, operating 
them 16 hours a day, seven days a week, at an approxi- 
mate cost of $1575 a week, as against an estimated cost 
of more than $4000 a week for horses that could do an 
equal haulage, saving in the initial transportation 
equipment expense and in the first season's operation 
practically the cost of the road. With an additional 
crew of drivers and helpers the trucks could be used 




The Pier at Ml)' Ray, Mooneheud I.nke, ShonlnR a Load of Cement Bring; Trnuiiferred from tbe Meow Boat to the Wharf and 

to the Truek nt the Terminal of the Road to the Dam. 
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continuously. During any period of 
idleness the cost of the trucks is mere- 



lake, in a country practically inacces- 
sible except for sportsmen who are in 




The Myogenous Gorge Below the Dam Sltet At Left, the Beginning of the Gorge; 

Right, the River Churned to Foam. 



at Centre, the Rapid* at Mid-Summer; at 



ly the pro rata of interest on investment, taxes and in- 
surance. 

This is a great engineering work, deep in the forest 
fastnesses of northern Maine, where the enormous 
natural resources are being amplified and controlled so 
that there shall be greater and more certain industrial 
activity for a long period of time — a work that could 
not be undertaken save at an expense that was practi- 
cally prohibitive because of the difficulties of trans- 
portation, but which with motor trucks has been 
brought within the cost limit justified by the results 
that will be obtained. 

The project from an engineering viewpoint was 
possible and practical, but when the distance from 
existing bases of supply was considered and a great 
tonnage of material must be brought from these bases 
through a country that had, because of its forests, 
lakes and mountains, been abandoned by the pioneers 
of civilization, the character of the undertaking can 
be the better understood and the great cost realized. 
Although the need was becoming more and more 
pressing, this barrier of expense outweighed the eco- 
nomical possibilities until the engineers, by studying 
the utility of motor trucks decided that with them the 
transportation problem had been met and with care- 
fully computed estimates the corporation, a great pa- 
per manufacturing concern, authorized the construc- 
tion. 

The location of the work is not far from Mount 
Katahdin, between that mountain and Moosehead 



search of big game and fish, and in which 
some timber has been cut. The project is the 
construction of an enormous storage reservoir that 
will be 25 miles in length, which will contain when 
completed, 21,500,000,000 cubic feet of water, and will 
be the fourth largest in America. This reservoir will 
be created by the building of an immense dam in the 
Ripogenous gorge, and in it will be accumulated a 
large part of the flowage of what is known as the west 
branch of the Penobscot river. 

Fifty Miles to Nearest Railroad. 
This river is really a chain of lakes connected by- 
streams of varying size, extending from the north- 
western boundary of the state half way across it, and 
then flowing south to the Atlantic, these lakes being 
in a number of instances of large area. The river is 
navigable only with canoes, and along its banks for 
many years extensive lumbering operations have been 
carried on. 

The nearest railroad is more than 50 miles away, 
and the distance to a highway that is accessible for 
motor vehicles is very nearly the same. By starting 
at Lily bay and following an old ''tote" road, the most 
practical route to the gorge is 38.5 miles. This road 
was originally an Indian trail, that was later used by 
sportsmen to some extent, and over it was hauled on 
sledges, both winter and summer, some of the sup- 
plies used in 
the lumber 1 
camps on the 
lakes and 




Digitized by 



Google 



September, 1915. 



THE MOTOR TRUCK 



415 




Below the Dam: At Left, the Construction Camp from the Bridge; at Right, the Bridge from the Construction Camp. 



streams that constitute west branch of the Penobscot. 

Moosehead lake is practically the headwaters of 
the Kennebec river, it being about 40 miles long and 
from 12 to 15 miles wide. On the west side, about 20 
miles from either end, is Kineo. reached by a branch 
from the Canadian Pacific railroad, and at the south 
end is Greenville, which is the northern terminus of 
the highway to Skowhegan, and is also reached by 
railroad. On the east side of the lake, nearly east from 
Kineo. is Lily bay, where there is a small village. The 
railroad was built to Kineo because of the attractive- 
ness of the noted summer hotel known as Mount 
Kineo, which is at the base of the mountain of that 
name, across the lake from Kineo. The north and 
east sides of the lake are en- 
circled by hills and moun- 
tains north of Lily bay, and 
at the west of this ridge or 
range the flowage of the wa- 
ter shed is into Moosehead 
lake, and north and east of it 
into the west branch of the 
Penobscot. 

In this section, north and 
east of the range, of which 
Mount Spencer is the highest 
peak, are a considerable num- 
ber of lakes,, the largest ot 
which is Chesuncook. This 
is about 20 miles long and 
from one to three miles wide. 
With Mount Katahdin at the 
foot, this peak being directly 
north of Lake Pemadum- 
cook, there is another range 
of hills and mountains ex- 
tending nearly southeast and 
northwest, that is the divide 
between the water sheds of 
the east branch of the Penob- 
scot river at the east and 
the Allagash river at the 



north. In this valley, which drains a large area 
of splendid timber land, is the water shed which the 
paper company controls, and the resources of which 
it is now developing. 

Forests Supply Wood for Paper. 
The forests of Maine have been drawn upon for 
lumber for centuries, the lumbering being done as 
near as is possible to the rivers and streams, down 
which the logs can be floated to the mills and the tide- 
water terminals. The large cuttings have been lim- 
ited to the sections contiguous to the water ways, and 
along the large streams, including the Penobscot 
river, much timber has been cut, but the lumber that 
is distant from the water has not been felled. Ob- 




Maltese Croaa Shown Approximate Location of Dam at Outlet of Klpogeaoua Luke — All 
Material la Shipped to Kineo, Ferried to Lily Bur nnd Hnuled to the Dam— Dotted Line 
from Lily Bay Indicates "Tote" Koad to Cheauncook and Weat Branch of Peuohacot. In 
the Same General Direction Followed by the Track Highway. 
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Viously the standing timber is increasing in value each 
year, but its cutting costs proportionately more. 
Though the forest is valuable for lumber, it is worth 
even more for another purpose — that of paper making, 
an industry that has assumed large proportions within 
recent years. The corporation, which is one of the 
largest concerns of the industry and has a number of 
mills in northern New England, converts the logs into 
wood pulp, from which various grades of paper are 
made. 

The wood is usually cut in the winter, when it may- 
be hauled on the snow and ice to the banks of streams, 
down which it is later floated to the mills. After high 
water the logs cannot be moved save at prohibitive 
cost. The water is highest in the spring from the 
melted snow and rain, and as a rule the flowage dimin- 
ishes through the spring, summer and autumn, and in 
the event of minimum rain fall the lack of water is a 
serious problem for the paper makers. While high 
water is necessary to float the logs to the mills, so 
that transportation of the lumber is a matter of great 



cook, Caribou and Ripogenous lakes. Chesuncook 
and Ripogenous lakes are directly in the chain, the 
former north and the latter south, while Caribou lake 
is west of Chesuncook. The approach to Ripogenous 
lake from the river south is through a narrow gorge 
between two steep ridges, and at the head of this gorge 
the dam is now being constructed. 

The reservoir was suggested and the river and the 
water shed carefully explored by engineers for a con- 
siderable period of time before legislative authority 
for the work was obtained in 1912, and an estimate 
of the cost was made. But the matter of transporta- 
tion was to be dealt with. The nearest railroad ter- 
minal was 50 miles, and the construction of a railroad 
to the dam, while practical, was found to be prohibi- 
tive because of the cost and the fact that the road 
would have no investment value after the dam was 
built. 

Railroad Cost Prohibitive. 

The construction cost of a railroad would be from 
$15,000 to $40,000 a mile, and while this would be 




Units of Transportation Equipment! At Left, a Four-Hone Team and Wnsroni at Hlarht, a Five-Ton White Truck 

and n Horse Outfit and Frelitht. 



ind Load 



importance, large quantities of water are necessary 
for paper manufacturing, for to be most profitable the 
mills must be operated 24 hours a day and seven days 
a week. This means that a uniform flowage of water 
is desirable and necessary, for while a condition such 
as would obtain with high water can be provided for 
by the location of the mills, low water may mean di- 
minished production, if not suspension of manufac- 
turing, and a consequent loss. 

Conservation of Water Flow. 
Water conservation cannot always be advantage- 
ously made when the water rights are shared with 
others, and individual control is always sought when 
such is possible, but having opportunity to protect it- 
self and provide for the future so far as was possible, 
this paper company projected the construction of a 
reservoir that would insure a sufficient supply of wa- 
ter for a number of its mills, either now operated or 
planned. The site for this was located in the valley 
of the Penobscot and included the waters of Chesun- 



ideal means of communication, it could be operated 
only a part of the year, when operations could be car- 
ried on at the dam. and it would be idle during the 
winter and a part of the spring. Haulage of timber 
as compared with "driving"' in the streams was out of 
the question, and there was no reason to believe that 
the country would be so developed that a railroad 
would have a substantial income in many years. If it 
were built at all it must be for construction purposes 
solely, and this outlay was too much for even one of 
the largest and most successful corporations of the 
kind in America to undertake. 

There was the possibility of haulage by horse team 
over the old "tote" road from the nearest point on 
Moosehead lake to Kineo station, but the enormous 
tonnage and the limited capacity of animals meant 
high transportation cost. The distance by this road 
was about 40 miles, and a four-horse team and sledge 
could haul a comparatively small load, probably not 
much more than a ton unless in winter, when snow 
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A Typical Truck Land Ready to Start from I.lly Bay for the 
Trip to the Rlpog-enou* Gorge. 

haulage could be done, a period when the other work 
could not be carried on. Not only this, the number 
of teams required would be very large. All of the 
construction material, of which one item was 50.000 
barrels of cement, weighing more than 10.000 tons; 
the steel, metal of different kinds, machinery, tools, 
food and supplies for the construction crew, food for 
the animals, and an unknown quantity of incidentals, 
would be taken into the forest from outside. 

Big Ripogenous Gorge Dam. 
Some idea of the undertaking may be gained from 
the fact that the dam is to be 1000 feet long, 80 feet 
high, built of cement concrete, and of a thickness to 
withstand the pressure of water in a reservoir 25 miles 
long, which would include the three lakes and the flow- 
age from the river north and west of them. For two 
years the engineers of the company studied the prob- 
lem. Figures of animal haulage were compiled and 
estimates carefully made, but the company delayed 
the work, hoping to find a greater transportation 
economy. 

Finally the engineers made investigation of the pos- 
sibilities with motor trucks, and having this informa- 
tion turned to the cost of building a road on which 
trucks could be operated to highest efficiency between 
Moosehead lake and Ripogenous gorge. This led to ex- 
ploration and engineering data compilation and estim- 
ate was made that a highway suited for motor truck 
haulage could be constructed between the gorge and 
the lake for approximately $250,000. This road would 
have but one grade that would be a serious obstacle 
to traffic. This distance was 38.5 miles from Lily bay, 
and by using railroad facilities to Kineo, and by fer- 
riage across the lake to Lily bay, a road could be made 
that would be practical, serve every purpose and have 
some influence in later development of the section 
through which it passed. The cost of the road was 
estimated at slightly more than $7000 a mile, the plan 
demanding a roadway of crushed stone wherever nec- 
essary, with high crown and side drainage ditches, of 
such width that there would be a sufficient room for 
one vehicle, and on which two might pass with care. 



The engineers went into the project on the basis of 
tonnage capacity. They decided that a truck could 
make at least one round trip a day, or 77 miles, carry- 
ing five tons, against a team of four horses that could 
make two round trips a week, carrying 3j/j ton loads, 
with a considerable reserve for the machines that 
might be made use of. The haulage of supplies must 
meet the requirements of the work, which would nec- 
essarily be rushed each open part of the year. The en- 
gineers estimated that with nine trucks, which could 
be worked as continuously as necessary, the transpor- 
tation could be done. To equal this haulage capacity 
more than 100 four-horse teams and wagons would be 
required. The expense for the road would be practi- 
cally the same if horses or trucks were used, but nine 
trucks would cost less than 25 per cent, of the amount 
required lor animal equipment. This difference would 
pay for a large part of the initial cost of the road, and 
not only would there be no operating expense when 
the trucks were withdrawn because of weather con- 
ditions, but the animals would be practically as ex- 
pensive when idle as when working. As the work was 
to extend over several years, the engineers believed 
that the annual saving on animal keep would at least 
make up the remainder of the cost of the road if trucks 
were bought. 

Building the Long Private Road. 

The work was authorized and the company's en- 
gineers prepared during the winter of 1913-14 "to con- 
struct the road the following year. A fleet of scows 
was built for ferriage of trucks and animals across 
Moosehead lake and steamers for towage were ob- 
tained. Headquarters were established at Lily bay, 
and from that point the old "tote" road was gradually 
transformed last year by a gang of several hundred 
men who worked their way through the forest and 
over the mountains and hills, constructing a highway 
largely with a crushed stone surface that would be a 
credit to any community, although the surfacing of 
stone screening and rolling were dispensed with, the 
engineers depending upon the traffic to consolidate 
the roadway. W hat was wanted was a surface that 
would drain well, would be of sufficient depth to en- 




Trnrk Ditched at the Roadnlde In Trying; to Paaa Another Ma- 
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Starting the Hljc Dncriil, Whrrr the Loaded Trm-kit Are Low- 
ered a Quarter Mile by a Cable and Mechanical "Snubber." 

dure under the traffic and withstand the disturbing 
influences of Maine winter weather, which prevails at 
least five months of the year. 

The road building required all of last season, and 
there was considerable to be done this spring after the 
snow melted. When the highway was so far com- 
pleted that its use the present year was assured the 
company authorized the purchase of equipment. 
Training the Truck Drivers. 

The engineers decided on the machines as carefully 
as they had all other details, and after close investiga- 
tion an order was placed with the branch of the White 
Company at Boston for nine five-ton trucks, these to 
be fitted with stake platform bodies. The drivers of 
these machines must be men of intelligence and good 
judgment. They would have to be resourceful, for 
they would have to deal with unusual conditions, and 
the efficiency of the transportation would depend 
upon them. Training was necessary, and the men se- 
lected to drive the machines were sent to the Boston 
branch of the White Company, where they were given 
a very thorough course in practical motor truck care, 
repair and driving by Superintendent Coleman. 

To have the men equally experienced with hand- 
ling tires the drivers were taken into the truck tire 
department of the Boston branch of the B. F. Good- 
rich Company, where they were given instruction in 
installing and changing tires, making practical re- 
pairs and the like, for they would be dependent entire- 
ly upon themselves while at work. 

Systematic Highway Maintenance. 

The trucks were ready for delivery about the first 
of January, but they were not needed until well into 
the spring. Considerable work on the road was neces- 
sary. The road work had been done with horse teams 
and several hundred men were engaged in this work. 
To maintain the road to a standard that would insure 
economy a repair crew was organized and camps and 
tool houses were located at intervals with men as- 
signed to the care of specified sections, to make in- 
spection and repairs so that the trucks could be oper- 
ated with positive safety day or night. 



About the middle of May the trucks were placed 
in service. The work required was one round trip a 
day in 10 hours as a minimum, and 100 miles at least 
when possible, the drivers being paid a daily wage of 
$3, with a bonus of four cents for each mile driven in 
excess of 77. All of the supplies and materials are 
carried by rail to Kineo, where they are loaded on cov- 
ered scows and towed to Lily bay. The freight of 
the boats is handled by conveyors that minimize load- 
ing and unloading the trucks. Frequently a truck is 
loaded in 10 minutes, so that idle time is reduced to a 
minimum. Unloading, when possible, is done by the 
same means. 

Drivers Working 16 Hours Daily. 

The wisdom of the use of trucks has been borne 
out in many ways. Because of the demand for ma- 
terial and for supplies for the hundreds of workmen 
at the dam the machines are now driven about 120 
miles a day, working an average of 16 hours, and the 
drivers are earning $33.50 a week and their board and 
lodging at the company's camps. Not only this, the 
machines are worked seven days a week. 

The trips from one end of the road to the other 
are made with as few stops as possible, generally be- 
ing light from the dam to the lake, and carrying ca- 
pacity loads returning. Care is taken that the trucks 
shall not be overloaded. The freights include every- 
thing that is needed for construction or used by the 
men. Surprising as this may appear, even the shingles 
for the buildings are hauled over the road by the 
trucks, which might seem like taking coals to New- 
castle. The food for the small army of workers is 
considerable. So far as possible the lumber needed 
is made at the dam. Even the rails and cars for the 
industrial railroads were trucked over the road. 
Road Has Many Grades. 

Leaving Lily bay the road has a constant grade 
of about five per cent., on which the machines are 
driven at low speed, which affords a maximum of 
about five miles an hour. Two miles further on the 
divide between the water sheds of the Kennebec and 
the Penobscot rivers is reached, and then there is a 




At the Foot of the Bis Dencent, Where the Wire Cable In Cunt 
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One of the Level Section* of the Road, Where the Construction 
Coat Wu Minimum. 

descent so steep that no vehicle can be safely driven 
down it. This grade is a quarter mile long, and all 
the trucks and such wagons as are used are. either 
loaded or light, lowered by a steel wire cable attached 
to a mechanical "snubber" that is operated by a sin- 
gle man. Returning with lighter loads or empty the 
trucks climb the grade in low speed ratios. 

The remainder of the distance the road is winding 
with numerous short grades that will average about 
five per cent., these being so frequent that the drivers 
must use speed changes and emergency brakes. The 
surface of the road is fairly hard and is free from 
holes, water gullies and "thank y'r ma'ams." but the 
way is so narrow that ditching is not infrequent. 
Loaded, the trucks will average about 12 miles an 
hour, less .than that speed when low gear ratios and 
as high as 15 miles on the descending grades when 
the road is clear. When light the machines are driven 
from 10 to 15 miles an hour, with probably faster time 
under favorable conditions on descents, while at 
night, when the way is more free, speed is practically 
to maximum. The mileage bonus is distinctly a stim- 
ulus to fast driving, but speed is absolutely necessary 
to do the work required. Not only is the day's mile- 
age very large, but it is continuous, and there are no 
periods of truck idleness except when the drivers are 
sleeping. 

Conditions for Truck Operation. 

While the road is a fine example of highway en- 
gineering so far as obtaining a smooth and enduring 
surface is concerned, economy dictated that there 
should be no more work than was necessary, which 
accounts for the narrow roadway and the numerous 
grades on which low speed gear ratios must be used. 
Because of these grades the driving time between ter- 
minals is more than would ordinarily be required for 
a similar distance on equally good public ways. 

The drivers do not always reach the ends of the 
road for night stops, and they obtain food and lodging 
at the camps that are maintained at intervals along the 
highway., When possible, however, they reach a ter- 
minal. The drivers, having been trained to make ad- 



justments and ordinary repairs, care for the machines 
they drive, the trucks being supplied with unusually 
complete tool kits, while there is a machine and black- 
smith shop at the dam, in which considerable work 
that might be impracticable in average operating con- 
ditions can be done. Because of the unusual demands 
made upon the men, about 16 hours' service a day to 
keep pace with the requirements at the dam for sup- 
plies, material and equipment, practically all the work 
on the machines until now has been done on the road, 
and during periods of loading and unloading and brief 
roadside stops. 

The Economy of Truck Haulage. 

Long distance haulage, with few stops, is decidedly 
the most favorable for motor trucks as compared with 
animal freightage, and the long hours worked is an- 
other very important factor in truck economy, for the 
physical capacity of horses is limited both by mile- 
age and by load. The cost of a high-grade team of 
four horses, with harness, wagon and the necessary 
equipment, is not far from $2000. Such a team, 
worked to its capacity, can be driven two round trips 
a week, hauling 3.5 tons to the load, this requiring a 
mileage of 25.66 a day for six days. Such work, how- 
ever, is more than animals could be expected to do 
constantly without relief. This is a tonnage of seven 
a week. In contrast with this the trucks make two 
round trips a day for seven days, carrying five-ton 
loads, or 70 tons for the same period — 10 times as 
much as a single four-horse team. This is with ref- 
erence to freightage. 

Taking this as a basis, 90 four-horse teams and 
wagons would be required to do the haulage done by 
the nine trucks, but in addition to this, not consid- 
ering the reserve of animals to have the 90 teams 
available at all times, for every eight teams another 
team would be needed to haul the food for the animals, 
or at least 11 more teams. On this basis 101 four- 
horse teams would be required, and with a reserve of 
10 per cent, this would mean 450 horses at least to do 
the haulage. There would have to be 101 drivers, to 
say nothing of the stable help, and there would of 
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Big Saving Will Pay for Road. 

Compared with the estimate of $4025 a week for 
the horses this is a saving of approximately. 60 per 
cent. On the basis of six months' work annually on 
the dam the saving in transportation would be about 
$60,000, and in four years, if this period is necessary, 
which would mean about two full years of continuous 
work, the saving of the trucks in operation expense 
would pay for the road, to say nothing of the original 
economy in equipment. There is another item of im- 
portance, and that is the cost of road maintenance. 
The effects of the traffic of more than 100 four-horse 
teams and wagons would undoubtedly be material. 
This transportation work is extremely well sys- 
tematized. The 
matter of load- 
ing was care- 
fully studied to 
obtain the best 
results in 
weight distri- 
bution and in- 
s u r e against 
u n n e c essary 
m e c h a n ical 
stresses, and 
this also econ- 
omizes in tires. 
The men are 
expected to 
drive consist- 
e n 1 1 y. and 
along the road 
are mileage 
signs that are 
made use of to 
practic ally 
operate the 
machines to a 
schedule. The 
trucks are 
worked now to 
what would 
hardly be re- 

On the 9280,000 Roadi Upper Left, a Loaded Track Making- Time on a Level Stretchi garded as prac- 
Upper Right, Where the tirade la Descending and the Truck In Going- Goodi Lower .- , -.1 
Left, Down a Long; Hill with a Poll Freights Lower Right, Near the Great of the Long tICal Wltll a Sin- 
( limb, Thla Giving a Very Good Idea of the General Character of the Way. g] e <] r i ver ea ch 



necessity be large barns at both terminals and along 
the road. 

High Horse Operating Expense. 

The cost of horse equipment would be approxi- 
mately $200,000, and 125 drivers and stable men would 
cost at $1 a day $125, or $875 a week. The cost of 
keeping the horses, with every necessary attention, 
would be $1 a day each, or $3150 a week, which would 
be a total of $4025 a week, this including interest, 
taxes, insurance, depreciation and the like, but as the 
working season is but little more than six months of 
the year, if the animals were kept through the winters 
they could do but little productive work practically a 
half of the time and the expense would not be much 
lessened during 
the period of 
inactivity. This 
would neces- 
sarily increase 
the cost during 
the working 
season. Con- 
sidering these 
facts, the dif- 
ficulty of reach- 
ing even an ap- 
proximate cost 
of actual haul- 
age with ani- 
mals is ap- 
parent. 

The cost of 
the nine trucks 
may be approx- 
imated as $45,- 
000. The driv- 
ers average 
$33.50 a week, 
and each is ac- 
companied by a 
helper. The 
shop equip- 
ment does not 
r e p r esent ad- 
ditional invest- 
m e n t, as it 
would be nec- 
essary without 




the machines. The excessive 
mileage means increased operating expense, but 
the fixed charges are no greater. The depreciation can 
logically be doubled as compared with what is estim- 
ated for normal working conditions. Charging double 
for this item would appear to greatly increase the cost, 
but this, of course, ceases during the idle season. But 
including twice the average depreciation for the day 
or week while the trucks are worked, the total oper- 
ating cost of the machines may be placed at $25 a day, 
or $175 a week, which is probably considerably in ex- 
cess of the actual figures. For the full equipment this 
is a total of $1575 a week. 



but with another set of drivers and helpers they could 
be driven a third trip each day if necessary. In tact, 
the longer the trucks are worked each day the greater 
is their productiveness. 

Conquering the wilderness has been possible by the 
intelligent comparison of resources and facilities, ac- 
curate estimates of cost, and the scientific adaptation 
of methods. The project is extremely large and repre- 
sents a great investment value, but nothing was un- 
known save the utility of the trucks, and the building 
of the special road not only made their use intensely 
practical, but has brought about a surprising economy, 
amounting in the aggregate to a very large sum. 
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TAX THE TOURISTS. 



McKEEN HIGHWAY COACH. 



New York Highway Commissioner Makes 
This Advice to Legislators. 



New Design of Body That Has the Com- 
forts of a Pullman. 



The annual report of New York State Highway 
Commissioner John N. Carlisle for 1914, which has 
just been issued, characterizes the system of New 
York state highways as one of the greatest assets of 
the commonwealth. 

In addition to the direct value of the roads to resi- 
dents in the farmers hauling their products to market 
more cheaply and reducing the price of food to city 
dwellers, the roads attract every year about 250.000 
cars from outside the state and these tourists spend 
millions of dollars there. 

However, in his recommendation to the legisla- 
ture, the commissioner advises that tourists be re- 
quired to pay a share of the cost of maintaining the 
roads. The National Automo- 
bile Chamber of Commerce 
points out that the tourists arc 
required to contribute heavily 
to the cost of constructing 
roads in their own states and 
that these roads are open with- 
out restriction to the use 
of motorists from Nov 
York. 

New York state now stands 
first in the mileage of improved 
highways. It completed and 
accepted 863 miles of road last 
year and this year is complet- 
ing 1148 miles, a large part of 
which is already open to traf- 
fic. Fully half of the whole sys- iukc-h Hi K h» a > roach, a 
tern of 12,000 miles provided 

for by a $100,000,000 bond issue for state and 
county highways has been completed. The policy has 
been to construct only heavy, substantial roads in the 
vicinity of large cities — either brick or concrete, or 
roads with a concrete base. Where stone roads have 
been built they have been made very heavy. Half of 
last year's total of 863 miles was bituminous construc- 
tion and 258 miles were water bound macadam. The 
maintenance of the bituminous and macadam roads is 
now one of the great problems of the department. 



What is new in highway transportation is the 
McKeen "highway coach," which is a body design that 
has the characteristics of the Pullman car and afford 
a degree of comfort for the passenger that has not 
been heretofore attained. 

The chassis on which this body is installed is a 
standard production of the United Motor Truck Com- 
pany of Grand Rapids, Mich., with an especially long 
wheelbase, the vehicle being 23 feet lOfi inches 
length. It is built to the design of the regular i l / 2 -ton 
truck chassis, save that the frame is larger and pro- 
vision is made for supporting the especially long pro- 
peller shaft. 

There are two propeller shafts. The first con- 




DEALERS BLAMED FOR CAR SHORTAGE. 



Much of the present shortage in railway cars suit- 
able for carrying automobiles and trucks has been 
caused by dealers, according to the traffic managers of 
a number of motor car companies, who are members 
of the National Automobile Chamber of Commerce, 
who maintain that these dealers do not unload their 
cars promptly, keeping them out of service on side 
tracks. 



Special Type of Hotly for I'mtttrnKer Service Initialled on a 
I tilted Truck I'ompany'it Chamtlit. 

nects to the transmission gearset, which is in unit 
with the engine, through a universal joint. At the rear 
end of this shaft is another universal joint, which is 
supported by a rigid centre bearing. The rear shaft 
is coupled back of the centre bearing by a universal 
joint and to the rear axle through another universal 
joint, making four universal joints in all. 

On this chassis is placed a body built by the Mc- 
Keen Motor Car Company of Omaha, Neb. For 10* 
years this company has produced railway motor cars 
and the essential details of the body are the same as 
were developed for railroad service. 

The body is fitted with individual chairs. These 
chairs are a new design with steel spiral spring pneu- 
matic shock absorbing cushions which are patented. 
A two-foot spiral spring is used and each chair has 
four different air cushions, which serve as shock ab- 
sorbers. On the road the comfort of these seats equals 
that of the heavy railway coach. 

The ventilating, heating and sanitary arrange- 
ments of the highway coach are similar to those sup- 
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plied in the gasoline railway car. Round plate glass 
windows afford an almost uninterrupted panoramic 
view in all directions. The windows when opened are 
hinged to the ceiling and there are circular openings 
24K inches diameter, which admits plenty of air dur- 
ing summer weather. Exhaust suction ventilators on 
the roof maintain constant circulation of air. keeping 
the interior of the coach free from foul atmosphere. 

Entrance to the car is by a door near the driver's 
seat, so that he can supervise the prepayment fare 
collection. Passengers leave the car through a double- 
leaf outward folding door near the rear end at one 
side. The operating mechanism for both doors is 
handled by the driver. 

The car is fully lighted by electricity and within 
easy reach of each seat is an electric button for sig- 
nalling the driver when a stop is desired. 

The passengers mount the car from the curb. 
There is no high step from the mud as in the case of a 
trolley car. The coach entrance is only 15 inches from 




Interior of the McKrra Hinhwa j- Coach. Skuirlnx the Unique 
Windows and the Individual Chalra for Pnaaeng-erd. 

the ground, which leaves a step of seven inches from 
the curb. Passengers are taken from one side only — 
the right, which is always next to the sidewalk. 

Heat from the exhaust of the gasoline engine 
serves to warm the car. Even in the coldest weather 
the engine produces a surplus of twice the heat units 
required to keep the interior warm so that ventila- 
tion, insures plenty of warm, fresh air for the passen-. 
gers at all times. This feature alone makes the coach 
very attractive to passengers as compared to a cold 
street car. 

The interior of the body is luxuriously finished 
with a ceiling of white enamel and the inside trim is 
mahogany veneer with a deep coach carpet on the 
floor. The coach very, much resembles a railway, save 
except that it is only about half as long. 

A large number of orders for these coaches have 
been placed with the McKeen company and the prob- 
ability is that the vehicles will soon be well known in 
interurban service in all parts of the country. Where 



interurban lines have not been built because of lack 
of capital or difficulty in getting franchises, this type 
of coach will solve the problem. The only things nec- 
essary to its successful operation are good roads atid a 
sufficiently dense population to make the service 
profitable. 



FEDERAL TRUCK RECORDS. 



To meet the difficulty experienced by all truck 
salesmen in supplying customers with definite figures 
regarding the performance of trucks in regular service, 
the Federal Motor Truck Company, with the co-oper- 
ation of its customers, has attached service records to 
a considerable number of machines and made exact 
records of the work done with them. 

These service records give the speed, number of 
stops, length of stops and distances between stops 
made by the truck, and in connection with the amount 
of supplies used and material carried give exact data 
of the work done with the trucks. The record is made 
for a month for each truck and the results are then re- 
duced to averages. 



DUPLEX-POWER COMPANY'S DIRECTORS. 



The annual meeting of the stockholders of the Du- 
plex-Power Car Company of Charlotte, Mich., resulted 
in the election of the following board of directors : 
James H. Brown, W. H. Cooley, Horton H. Bryan, 
M. J. Lamson, A. M. White, Frank T. Town and 
Frank L. King. The executive officers were elected 
Sept. 8. An order for 200 trucks had been received 
from Denmark, according to the officers' report, but 
this was declined because the pressure of business was 
such that the company could not complete the order 
in the four months specified. 



PACKARD BUSINESS NEARLY $16,000,000. 



While the detailed report of the business done by 
the Packard Motor Car Company, Detroit, Mich., has 
not yet been made, it is known that the total volume of 
business for the year ending Aug. 31, 1915, was $15.- 
800.000, as compared with $12,650,000 during 1914, an 
increase of $3,150,000, or about 25 per cent. The pas- 
senger car production fell off considerably, but the 
output of motor trucks was more than quadrupled, 
largely by European orders. 



MOTOR TRUCK CLUB SEEKS MEMBERS. 



The Motor Truck Club of New York, which has 
limited its membership to those not identified with the 
motor truck industry or trade is planning a cam- 
paign to increase its numerical strength among truck 
owners. A solicitor has been employed to interest 
business men in the organization and an effort will be 
made to obtain a large number of new members. 
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PLAN FOR WAR EQUIPMENT. 



Proposal to Have Industries Ready in 
Event of Nation's Need. 



ELECTRICS A BIG ECONOMY. 



Jersey City Laundry Saves $600 a Month 
with 18 Wagons. 



A plan for equipping the armies of the United 
States at the lowest cost and in the shortest possible 
time in event of war has been worked out by Martin 
J. Gillen. president of the Mitchell Wagon Company, 
Racine, Wis. 

He proposes that the President appoint a general 
board of honor from among the business men of the 
country, and that each industry on which the govern- 
ment would have to rely appoint five representatives 
to a committee and that one of this committee be ap- 
pointed to the honor board. 

Specifications and quantities of materials needed 
should then be drawn by the army officers and sub- 
mitted to the board. These specifications should be 
corrected with a view to produc- 
ing types that could most easily 
and rapidly be made in Ameri- 
can factories and which would 
still meet the army require- 
ments. Necessary dies and jigs 
to make products meeting the 
specifications should be made at 
government expense and held in 
readiness for use. 

The specifications should 
then be submitted to every man- 
ufacturer in every line and all 
should enter competitive bids 
oti various quantities of equip- 
ment to be produced during the 
ensuing six months. The bids 
should be renewed every six 
months and kept up to date. 

This, Mr. Gillen believes, 
would make it possbile to equip the armies in the 
shortest possible time at the lowest practical cost. It 
would avoid the difficulties into which the Allies have 
fallen. 

Because manufacturers have been unfamiliar with 
specifications and were unable to figure costs of pro- 
duction accurately, almost double prices have been 
asked and given in many cases, Mr. Gillen says, for 
military supplies purchased in this country, and de- 
liveries have been slow because tools and jigs were 
not available. 



Exceptional results have been secured by Henry 
Sieminski, who operates the Brunswick laundry in 
Jersey City, N. J., with electric vehicles for package 
delivery. For three years this company has operated 
electric wagons and has gradually added to its fleet 
until 18 are now in use, besides three gasoline ma- 
chines. 

This company's first electric gave such excellent 
results that it decided, when necessary to increase its 
delivery equipment, to dispose of its horses and use 
nothing but this type of vehicle. 

To have continued with horse drawn wagons 
would have meant an expenditure for stables alone of 
$18,000, not including the cost of the animals, wagons 




The Lavigne Gear Company of Racine, Wis., has 
changed its name to Lavine Gear Company. It has 
discontinued the manufacture of drag links and is con- 
centrating on steering gears only. The company's 
business has increased 300 per cent, recently. Many 
new automatic machines have been installed, and more 
are on order for future delivery. The plant is work- 
ing 22 hours a day. 



Fleet of 18 Electric Wagon* That Show Marked Kconomy In the Service of the Bruns- 
wick Laundry, Jersey City. N. J. 

and harness. The 18 electrics now in use have not. 
only done the work of the 40 horses which the com- 
pany formerly owned, but have been equal to the de- 
mands of an exceptionally heavy increase in the busi- 
ness as well. 

Three stable men were required to care for the 
horses as against the one mechanic who keeps the 
trucks in operation, and this man takes care of the 
motors in the laundry as well. Mr. Sieminski real- 
izes the importance of conserving energy and utiliz- 
ing by-products and his system of correlating his de- 
livery with the work of his plant throughout is very 
interesting. 

As in most large laundries, where everything is 
operated by electricity, the Brunswick laundry gener- 
ates its own power. The company found that the vol- 
ume of water its apparatus would heat during the day 
was not sufficient for its needs, so it became necessary 
to heat water at night for the next day's washing. At 
the same time the batteries of the electrics are charged 
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with current that is primarily generated for heating 
the tanks of water. Distilled water used in the alka- 
line-nickel-iron batteries is another by-product — the 
condensed steam of the hot water used for washing. 

During the time water has been heated at night 
and current has been used for battery charging the 
coal bills for the plant have increased an average of 
$71 a month. As the company figures that the wages 
of the night mechanic is offset by the value of the hot 
water, the cost of operating the fleet of 18 electric ma- 
chines, for adjustments, care and current, is estim- 
ated to be $71 a month. This is less than $4 a month 
for each wagon or about 16 cents a day. 

Before the water heating necessitated the genera- 
tion of current the cost of the electric energy was $10 
a month a vehicle. As the electric machines averaged 
20 miles a day the cost for current was practically two 
cents a mile. 

Repair bills have been found to be almost negligi- 
ble for the electrics. The company has paid $16 for 
repairs on the first wagon bought, which it has oper- 
ated three years, and this expense was for new chains 
and sprockets. The concern is saving something like 
$600 a month by operating its electric wagons. 

The initial price of the machines is large, but when 
the long life of the electric is considered — at least 10 
years — the cost a year is very low. Mr. Sieminski con- 
siders the advertising value of the noiseless and neat 
looking electrics as worth considerably more than the 
interest on the investment. 

The batteries used are the alkaline-nickel-iron type, 
and while these are guaranteed for four years by the 
manufacturers, the company counts on their lasting 
at least eight. Tires have been found to last from l ] /> 
to two years. 

The certainty of the service afforded by the elec- 
tric wagons is such that the customers can depend on 
deliveries being made each week within 15 minutes of 
a given time and this is appreciated. The drivers are 
immaculately neat and this is attractive to women 
who might be skeptical of the efficiency of a laundry 
whose representatives look like blacksmiths or are no- 
ticeable from the odor of a stable. 

The wagons are driven an average of from 2? to 
32 miles a day with a maximum delivery of about 900 
bundles a week. Driving 25 miles a day the current 
cost is about .6 cent a mile at $4- a month. On this 
basis and with a delivery of 900 bundles the current 
cost a bundle is about 1/100 cent. The wagons have 
proven their efficiency in snow and all kinds of 
weather. The same men who were driving the com- 
pany's horses learned to drive electrics in a very short 
time. The machines are safe and seldom figure in col- 
lisions or accidents. The company is convinced that 
the electric is the best of all solutions of the laundry 
delivery problem. 



PACKARD MAKES LARGE EXTENSIONS. 



An order has been issued for the distribution of a 
dividend of 3Sy 2 per cent., to the creditors of the Pope 
Manufacturing Company, Hartford. Conn. 



W ith 8200 men on its pay roll and an unprecedent- 
ed volume of orders, the Packard Motor Car Company 
has begun large extensions to its Detroit plant. Addi- 
tions that will increase the works by 400,000 feet of 
floor space are now nearly completed. The rush of 
orders for the Twin Six has been so great that the ex- 
tensions made were doubled over the original plan. 
The buildings will cost $750,000 and will bring the 
total available floor space in the factory to 48 acres. 
Increased area is being added to the stamping depart- 
ment, forge, foundry, pattern shop, heat treatment 
building, truck assembly department, truck stock, 
service department and car finishing department. 
There is a new blacksmith shop 200 feet long, and a 
five-story steel and concrete building 400 feet long 
for the machining of chassis parts. 



NEW 750-POUND DELIVERY WAGON. 



A 750-pound delivery wagon that is sold for $690 
complete is now built by the Detroit Commercial Car 
Company. It is a standard design with a four-cylin- 
der* block motor, with bore of i]/ 2 inches and stroke 
of four inches in a unit power plant, and the drive is 
by shaft and bevel gear. It is fitted with pneumatic 
tires, cantilever springs in the rear and has wheelbase 
of 106 inches. Three styles of bodies are built as 
standard equipment. The tires are 30 by 3v£ inches. 
The equipment includes a single-unit electric start- 
ing and lighting system. Deliveries are to be begun 
at once. 



PITTSBURG <FIRE APPARATUS HELD UP. 



Refusal of the- city controller to pay the American- 
La France Fire Engine Company, Elmira, N. Y., for 
about $87,000 worth of apparatus which has been 
built and delivered to the city, on the ground that the 
machines do not meet specifications in that they have 
not the power to afford satisfactory service on the 
steep hills of Pittsburg, has delayed the intended mo- 
torizing of the department. The city seeks to force 
the company to make alterations in the machines 
which will cost about $350 for each of the 11. 



AUGUST CAR SHIPMENTS LARGE. 



During the month of August nearly twice as many 
automobiles were shipped as during the correspond- 
ing month last year. The figures were 15,141, as com- 
pared with 8352 in August of 1914. This heavy expor- 
tation has caused a shortage of automobile cars owned 
by the railroads and the traffic committee of the Na- 
tional Automobile Chamber of Commerce has taken 
up with railroad managers the need of keeping these 
special type cars strictly for the use of the automobile 
industry. 
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BUILDING A BUSINESS WITH MOTOR TRUCKS. 

How the Independent Oil Company Extended Its Distribution from a Single City to the 
Greater Part of Southeastern Massachusetts in Three Years. 



TRANSPORTATION economy from the view- 
point of the efficiency expert is saving of haul- 
age cost, and estimates are usually based on' existing 
conditions. These cannot be made with the intimate 
knowledge of the business man of commercial possi- 
bilities, which are largely dependent upon meeting the 
requirements of and serving one's customers. No bet- 
ter example of growth and expansion in keenest com- 
petition. madepractical with motor trucks, can be found 
than the Independent Oil Company, Brockton, Mass., 
which distributes gasoline, kerosene and lubricating 
oils for automobile vehicles through southeastern Mas- 
sachusetts outside of the Cape Cod section of the 
state. 

Nine years ago the business was established by a 
man who had a horse and express wagon, and who 
was assisted by his son. The Standard Oil Company 
was at that time the only oil distributor in Brockton. 



of state highways which invited tourists from all sec- 
tions of the country during the touring season. The 
main problem was to supply the motorists with fuel. 
The majority of the customers had no storage facil- 
ities and deliveries were necessarily frequent. 

Market Covered a Wide Area." 

At that time there were four cities in southeastern 
Massachusetts, Fall River, New Bedford, Taunton and 
Brockton, with many small towns and villages. Along 
the south shore, between Boston and Cape Cod, are 
many summer colonies. This entire section is mainly 
devoted to summer homes and country estates. Dux- 
bury and Plymouth are respectively 25 and 30 miles 
southeast, 36 miles south is New Bedford, 33 miles 
southwest is Fall River, 18 miles west is Taunton, 14 
miles northwest is Walpole, and 22 miles north is Bos- 
ton, these distances being given from Brockton. 

With horses the radius of distribution was corn- 




six of the Fleet of Seven Packard Tank Trucks Delivering: an EmergencT Order of 6000 Gallons of Ganollne at New Bedford, 

38 Miles Distant from the Main Plant at Brockton, Mass. 



The company had no special facilities for storage ; the 
oil w r as obtained in barrels and generally sold in small 
quantities. Business was obtained by canvassing for 
customers. Success followed quickly and in two years 
the equipment had increased to seven single horse 
wagons with routes about the city and its suburbs. 
Then a piece of land was bought at Campello, beside 
the New Haven railroad tracks, on which was erected 
a small office building, and three 20,000 gallon storage 
tanks were installed. 

The consumption for heating, cooking and illum- 
inating purposes was comparatively small, but there 
was a very productive market among the rapidly in- 
creasing garages, public service stations and automo- 
bile owners who had their own garages. There had 
been a great increase in the number of motor vehicles 
in use, and besides this there was a splendid system 



paratively small, but when a tank wagon was acquired 
a route was extended to Duxbury, the trip requiring 
two days and necessitating a night stop for the driver. 
But in making this trip there were two unproductive 
days for a team of horses, the one returning with the 
empty tank wagon and the other to rest the animals. 
Custom was easily established, but transportation was 
the greatest obstacle to expansion. Beyond the nor- 
mal radius for horse haulage the cost of distribution 
rapidly increased, and separate stations would involve 
a considerable investment. The Brockton station was 
the logical place for placing capital, and concentration 
rather than scatteration appeared to be the wisest 
course. 

Bought First Truck in 1912. 

Five years ago a brother of the owner and the own- 
er's son were admitted to the business and the cor- 
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summer colonies, in addition 
to the garages and public serv- 
ice stations, there was found a 
large demand during the sea- 
son from owners of motor 
boats and yachts, and from 
fishermen who used their craft 
practically the year through. 

The business at Taunton 
was not neglected and a con- 
siderable number of large cus- 
tomers found there, and for 
this route the trucks were ex- 
tremely economical as com- 

The .Storage Station of the Independent Oil Company. Brockton, Mann., and the Home pared with horses, for a full 

load could be delivered and the 




Kqulpment with Which It Made Local Distribution. 



poration was formed. The company extended its 
operations gradually, but the possibilities were con- 
tinually developing. Convinced of the necessity of 
serving a greater area, in 1912 two Packard three-ton 
chassis were purchased, which were delivered in Sep- 
tember. These were equipped with 1000-gallon cylin- 
drical tanks, with three dome manholes, each divided 
into three compartments, so that gasoline, kerosene 
and lubricating oil could be carried. The tanks were 
installed on the chassis by the company's men, the 
plan being to have this economy because the shop 
facilities were available. 

One of these trucks was placed on the Duxbury 
route, which was then extended to Plymouth at the 
south, and another was used for the deliveries of large 
orders at a distance. Custom was developed in Taun- 
ton and within a radius of 25 miles, and lubricating oil 
was also specialized. The company found that the 
lubricating oil could best be distributed in -five-gallon 
cans, this allowing the use of the tanks for gasoline 
and kerosene, and 100 gallons could be carried in cans 
on the platforms beside the tanks. 

Trucks Much Increase Patronage. 

With the trucks available patronage was found as 
far north as Boston, and as these customers took a 
tank load at a time and the haul could be made with- 
out stop in ordinary driving, this business was profit- 
able, but no attempt was made to distribute in small 
quantities. In the spring of 1913 the plant was con- 
siderably increased in size, three additional 20,000- 
gallon tanks being installed in the yard, and custom 
similar to that at Boston was developed at Fall River 
and at New Bedford. The route along the south shore 
was so much increased that a station was located in 
Plymouth. This includes large storage tanks close to 
the New Haven road, where tank cars can be run on 
to a siding and the gasoline and oil pumped into the 
tank by an electric motor. 

The Plymouth station did not do sufficient busi- 
ness to justify keeping a truck there at first, and so a 
tank wagon and horses were attached to this plant, 
which was in charge of a driver who established his 
own routes and developed the custom to best serve the 
needs of the different communities. At the different 



round trip made in a half day. Next Fall River and 
New Bedford were exploited for large customers, who 
could dispose of considerable quantities, and frequent 
trips were necessary to these cities. A third truck 
was purchased in 1913 because of the number of cus- 
tomers at a distance to be served, and the number of 
horses used were lessened because of the greater mo- 
bility of the machines, which were efficient for all 
kinds of delivery. 

The establishment of the station at Willimansett 
was the result of the removal of A. G. Spaulding & 
Brother from Stoughton, Mass., where a sporting 
goods factory was located. This company was a large 
buyer of gasoline and oil and when it decided to estab- 
lish itself in Chicopee, Mass., the Independent Oil 
Company was informed that if it could supply it the 
arrangement then existing could be continued. The 
possibilities were considered and the company decid- 
ed to continue the supply, for with this as a basis there 
was belief that additional customers could be found. 
When the factory was removed the Independent Oil 
Company installed a tank at Willimansett and sent 
one of its tank wagons and several horses there, with 
a man to take charge of the work. 

At this station the equipment is much the same 
as at Plymouth, and the driver devotes whatever time 
is possible to developing the business and supplying 
the customers, receiving the oils and handling them 
both at the plant and when they are delivered. 
Truck Equipment Increased to Five. 

In 1914 the equipment was increased by the pur- 
chase of two more trucks. Like the first three, these 
were three-ton chassis, but on these were installed a 
different type of 1000-gallon tank. With the acquisi- 
tion of these machines the company disposed of sev- 
eral horse teams and wagons. The business at Ply- 
mouth. New Bedford and Fall River considerably in- 
creased, a truck being used to make distribution to 
some parts of the Plymouth section that could not be 
advantageously reached by the tank wagon, but all 
the deliveries at New Bedford and Fall River were by 
truck. 

The service of the five trucks very thoroughly es- 
tablished the company in the section of the state that 
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it now covers. That is, deliveries could be made 
wherever desired, in practically any reasonable quan- 
tity. During the year the company built its office 
building at Campello equipment was installed there 
lor supplying gasoline and oils at retail. 

Two More Trucks This Year. 
The sales had reached such proportions by the end 
oi the year that plans were made for still greater ex- 
pansion of the equipment in 1915, and during the 
spring two more worm driven three-ton Packard 
chassis were purchased and the last of the horse equip- 
ment attached to the Brockton plant was disposed of. 
One of the trucks was located at Plymouth, where a 
tank wagon and three horses are kept, and at VVilli- 
mansett there is a similar horse outfit and animals. 
All of the deliveries from the Brockton station were 
made by tank trucks. 

The present season the business at New Bedford 
and Fall River has increased greatly. Much of the 
time two trucks are used to supply the Fall River 
customers, and at New Bedford the sales are very 
heavy, one customer alone taking as high as 10,000 
gallons a week. When one truck was driven twice a 
day to Fall River with a load the station in that city 
was decided on, and that was in readiness for use 
about June 1. This has two 20,000-gallon tanks, and 
one truck is attached to this station. The first Pack- 
ard chain driven truck was exchanged for a new four- 
ton worm driven machine, on which was installed a 
1200-gallon tank. This gives the company seven 
trucks, six three-ton and one four-ton, six with 1000- 
gallon tanks and one with a 1200-gallon tank, and the 
two tank wagons, the one at Plymouth and the other 
at Willimansett. 

Handling the Oils Economically. 
Handling the oils economically, both from the 
viewpoint of preventing shrinkage and of saving the 
time of the trucks in loading, has been carefully 
studied. At the Campello station the products are 
brought to the yard in tank cars that are placed on a 
siding on the railroad bed above the storage tanks. 
The oils flow by gravity 

from the cars to the tanks. 

Usually the car tanks contain 

from 8000 to 10.000 gallons. 

Several tanks may be dis- 
charged at the same time. 

The yard storage tanks are 

elevated on cement block 

cradles to such a height that 

the truck tanks can be filled 

by gravity discharge, and 

with a two-inch stream the 

loading is quickly done. 

At Plymouth and Fall 

River the storage tanks are 

elevated above the. ground to 

obtain the same loading con- 
dition, and for this reason the 



oils are pumped from the tank cars by pumps driven 
by electric current. The electric equipment is much 
better and safer than any other type, and power is not 
only instantly available, but attendance is limited to 
starting and stopping, and there is practically no cost 
save when the pumps are used. Lubricating oil is 
handled in five-gallon cans. The truck tanks are in 
three compartments, but two of these are usually used 
for gasoline and one for kerosene, although the pro- 
portions of the loads are some times varied from this. 
Records of the Stations. 

The men in charge of the stations usually make up 
their own routes for delivery and they send daily re- 
ports covering the oils received, oils distributed, the 
number of customers, the stock on hand and the re- 
quirements, as well as financial statements, with ref- 
erence to the business. Those having trucks also sub- 
mit daily statements as to the work done with the 
machines and the consumption of fuel and lubricating 
oil and grease, the mileage driven, the condition of 
the tires, the attention given, and whatever is neces- 
sary in the way of vehicle maintenance. Much care is 
taken to preserve an accurate mileage record, which 
has bearing on the adjustment of guarantees and the 
eventual cost of tires. 

The normal monthly mileage is approximately 
1000, this being an average of about 40 miles a day for 
each working day, but this is slightly exceeded, for 
this average includes practically every working day 
and does not allow the time that may be taken for re- 
pairs, overhauls, etc. One of the machines was driven 
more than 2000 miles a month this spring and early 
summer, it making two round trips a day between 
Brockton and Fall River, but this mileage is not nec- 
essay with the station in the last named city. 

Annual Mileage Exceeds 12,000. 

The Packard truck exchanged for the worm driven 
machine had a mileage of slightly more than 38,000 
miles in about 34 months, which is a very fair represen- 
tation of the service obtained. There is no probability 
that this work will be lessened, and it may be increased 




The Slorase Station After the Increase la Tanks In l»ia. and the Two Flrs« Packard Truck* 
with Which Expansion Was Bfgnn. 
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somewhat with future expansion. The long runs are 
generally with full load, the tanks being empty re- 
turning. Because of the character of the equipment 
return freights are impracticable, rather more than 50 
per cent, of the mileage being unproductive. 

The economy of the trucks is best obtained by care- 
ful routing, this being done each day and the drivers 
are given whatever additional haulage is practical out- 
side of the regular routes served. All routes are 
planned with a view of giving the drivers time for de- 
veloping new customers, and each truck serving a 
route takes out some excess stock to supply emer- 
gency demands. The sale of gasoline is extremely va- 
riable. One New Bedford customer who sells more 
than 10,000 gallons a week can only be supplied with 
10 round trips to that city, and occasionally this stock 
is not sufficient. W henever necessary additional trips 
are made, and sometimes large orders are delivered. 

One of the accompanying illustrations shows six 
trucks on arrival at New Bedford with a special order 




One of the Latent Type Worm Driven Packard i'riirku of the Fleet of Seven .Mow In Serv- 
ice, Delivering Gasoline at the Packard Service Station, Boston. 

of 6000 gallons of gasoline, this delivery being possi- 
ble because the day was Sunday. The supply in the 
10,000 tank of the customer was so low and the de- 
mand so great that the day was practically given over 
and the entire equipment used to bring the stock of 
this customer up to a condition that would insure him 
uninterrupted business. This circumstance well illus- 
trates the enormous quantity of gasoline necessary to 
operate myriad of motor vehicles that are constantly 
in service. 

The drivers report at the Brockton yard at 7. and 
they are expected to leave as soon as possible, but no 
definite time of departure is fixed because the men 
have so much work to do. and each must complete his 
route, and whatever additional is assigned during the 
day. Each man's schedule is handed him and his 
route is designated for the day. From time to time ad- 
ditional long trips are made, but not as extra work. 
The overtime is usually emergency deliveries. A 



small pleasure car chassis has been fitted with an ex- 
press body that will take a dozen five-gallon cans, and 
this machine is used to supply customers who urgent- 
ly require gasoline, which is the occasion of practi- 
cally all the special trips. This vehicle is occasionally 
kept busy for a whole day delivering special orders, 
and statement is made that it has long since earned its 
cost in this work. Satisfaction of the customers is 
necessary, and attention and accommodation has been 
the main reason for the development of the company's 
business to its present proportions. 

Drivers Taken from Horse Wagons. 
The company trained drivers of the horse wagons 
to drive the trucks, and they have been found to be 
very capable men. The men were taught to drive and 
to make minor adjustments and give the attention 
normally required, but until recently all repair work 
was done at the Boston service station of the Packard 
company. A short time ago the company established 
a repair shop in its garage, which it is now fitting with 

machinery and tools. This has 
been placed in charge of an ex- 
pert mechanic whose work is 
lo keep the trucks in operative 
condition. The expectation is 
that with this facility the com- 
pany will reduce its mainte- 
nance and upkeep to lowest 
cost, and will obtain high ef- 
ficiency. Unless in the event 
of an unusual condition there 
will be no need of sending the 
machines to Boston. Besides 
caring for the five trucks at 
Brockton, the mechanic is ex- 
pected to go to Fall River and 
Plymouth whenever his serv- 
ices are required, or, if need 
be, the machines are brought 
to Brockton for whatever work- 
may be necessary. 
The machines are not overloaded, they are not 
driven at excessive speed, and the average work is ap- 
proximately what would be triple the mileage of a 
horse team. They are worked continuously, and dur- 
ing the winter months the long trips are at times dif- 
ficult. One haul from Brockton to Taunton during 
the blizzard of April 4. 1915, required 14 hours on the 
road, but that was an exceptional storm, for all traf- 
fic and railroads were obstructed. The chief purpose 
was to serve the customers and the load was deliv- 
ered. This was an extremely creditable illustration of 
service. 

Drivers Make Daily Report. 

The drivers make daily report of the truck, giving 
their own and the helpers' names, the quantities of 
gasoline by gallons and oil by quarts used during the 
day. with any miscellaneous supplies obtained. The 
odometer reading for the day is noted, as well as the 
odometer reading when the crank and gear cases were 
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last drained and filled, so that there can be no possible 
error. The drivers are warned by the report blank 
that the crank case, transmission gearset and differ- 
ential cases must be drained, flushed and refilled every 
1000 miles, and that there can be no uncertainty the 
odometer readings are taken and totalled by the driv- 
ers. The drivers are required to fill all oil cups each 
morning, to keep the grease cups filled and turn them 
each morning, to fill the tanks, and give regular at- 
tention before the work for the day is begun. A great 
deal of weight is placed upon mileage and odometer 
records for insuring thorough lubrication and for ac- 
curate accounting of tire service. 

What is regarded as extremely necessary equip- 
ment are spare odometers for use in the event of acci- 
dent, and no machine is started for work unless its 
distance indicator is in operative condition. The rec- 
ords are carefully kept and there is precise knowledge 
of work done. 

Comparison with any other form of distribution is 
hardly possible, because the real value of the trucks 
has been manifested in the very large development of 
the business. The two stations' would never have 
been established had not the custom been created 
through the use of motor trucks, and the large area 
covered, nearly 60 miles in one direction, and about 35 
in another, could not be served with animal equip- 
ment. Use of horses would not be practical unless a 
number of stations were located, and even with these 
the Brockton experience has proven the animals are 
not as efficient or as economical as the machines. 
What may be regarded as a complete translation of 
equipment, representing a large investment, has been 
justified by the vastly increased market, and there is 
probability that another truck for Fall River and a 
station in New Bedford will be the next step in ex- 
pansion. 



SALES ON TIME PAYMENTS. 



PLOW AT NIGHT IN KANSAS. 



Statement is made that 50 gasoline farm tractors 
have been purchased by farmers in Peabody county, 
Kansas, during the past few weeks, and that many of 
the machines are equipped with strong headlights, so 
that they can be operated night and day, work neces- 
sitated by delay of plowing by prolonged periods of 
wet weather. Kansas wheat growers declare that they 
could not have done the usual fall plowing this year 
if they had been limited to the work that could be 
done with horses. 



DELIVERY COMPANY UNSUCCESSFUL. 



The Merchants' Auto Delivery Company of Gales- 
burg. 111., discontinued its business Sept. 1. It was 
organized a year ago last May to care for the parcel 
delivery of the various stores in Galesburg, but it was 
not a financial success. The motor equipment of the 
concern is to be sold, probably to Marshall, Field & 
Co. of Chicago, if report is to be accepted. 



Indications That This Method of Selling 
Will Be Approved by Industry. 



The experience of manufacturers of pianos, 
talking machines and other similar lines, which have 
always been eventually resorted to some time pay- 
ment system to enlarge their market to its limit, has 
often been pointed to by automobile sales directors 
as an indication that such a system would eventually 
have to be adopted by motor vehicle makers. 

During the past two or three years the motor 
vehicle business has been developing much closer 
systems of merchandising, both as to the reducion 
of overhead expense and the expansion of the marke. 
to its limits. This has led to further consideration ni 
the time payment plan, and there are indications tha. 
this system is to be adopted by a number of leading 
makers on a scale that has never before been at- 
tempted. 

In the past there has been time selling on the part 
of dealers, but manufacturers have not engaged in k 
and have ignored its adoption by their representatives. 

One drawback to the system as handled by the 
dealers has been the inability of the dealer, throug.i 
lack of satisfactory financial connections, to dispose of 
the customers' paper on advantageous terms, and the 
fact that few dealers had capital enough to carry it 
themselves. The high cost of discounting the paper 
has made the deferred payment prices too high to sat- 
isfy their customers and the dealers have often lost 
money by failure to safeguard themselves. 

Some of the larger manufacturers of both truck 
and passenger cars are making arrangements either to 
have this paper taken on satisfactory terms by bank- 
ing interests or by financing companies organized by 
the manufacturers themselves. 

There has been developing in rural banking cir- 
cles acute opposition to the sale of motor cars on the 
strictly cash basis, on the ground that it takes vast 
amounts of money out of the small communities. Sales 
of farm implements have always been made on the 
time payment plan and have given rise to a large 
amount of paper which has been discounted at the 
banks. As farmers are accustomed to that mode of 
payment, it is probable that a great many of them 
would prefer it, and its establishment would likely 
also lessen the growing opposition of the bankers to 
the motor vehicle business. 



TRUCK TAXES IN MASSACHUSETTS. 



The highway commission of Massachusetts is said 
to believe that owing to the damage they do to the 
roads motor trucks should be taxed more heavily than 
they are and it is likely that the legislature which will 
meet in Boston next January will be asked to pass 
new legislation imposing heavier taxes. 
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FOUR-WHEEL DRIVE LABOR DAY. 



Truck Company Furnished the Features of 
Holiday Celebration at Clintonville. 



The Four-Wheel Drive Motor Company of Clin- 
tonville, Wis., achieved great local popularity with 
the people of that town when on Labor Day it en- 
tered $450,000 worth of four-wheel drive trucks in the 
parade with which the citizens celebrated the holiday 
and took a prominent part in other features of the fes- 
tivities. 

The trucks were a big shipment that was just 
ready to leave the factory — perhaps one of the largest 
shipments that has been made by an American truck 
manufacturer, notwithstanding the large scale on 
which trucks have been built since the European war 
was begun. 

Thousands of the townspeople were given free 
rides on the trucks, men and women crowding all the 
available space of the platforms. The accompanying 
illustrations shows how three trucks appeared in the 
parade. 

The day was also celebrated by a big barbecue at 
which two oxen were roasted and served to the hungry 
crowd. Several bands supplied the music and there 
was a great variety of other entertainment. 

( )ne of the big features of the day was a special 
demonstration of the power and capacity of four- 
wheel drive trucks. They were tested on grades of 
varying percentages and on roads which could not be 
traversed by machines driven with two wheels. 

One exceptional test was made when a truck haul- 
ing a heavily laden trailer loaded with lumber was run 
into the river in an exhibition of fording. The truck 
went as far as it could hold traction and then a spe- 
cial winch, with which some four-wheel drive trucks 
are equipped, was utilized to extricate the machine. 

These winches are mounted on the front ends of 
the trucks and are operated by the power of the truck 
motors. A cable from the winch of the truck being 
tested was run out to a post 200 feet away and the 



winch started. The truck with its heavy trailer went 
steadily ahead and climbed the steep, slippery bank of 
the stream, where it was impossible to get traction for 
the driving wheels. The winch was suggested by the 
army engineers of one of the belligerent countries for 
use in pulling trucks over roads or through fields 
where the ground is so soft that the wheels cannot 
find traction. 

The demonstration ended with the truck pulling 
itself over a great pile of lumber. In the evening the 
new addition to the four-wheel drive factory was 
turned over to the crowd for a big dance in which 
more than 2000 people participated. 

The home folk greatly enjoyed the hospitality of 
the Four-Wheel Drive Company and hundreds were 
entertained who came to town from miles around. 



S. A. E. OPENS FALL MEETINGS. 



The various sections of the Society of Automo- 
bile Engineers begun their fall meetings in September, 
most of them having suspended activity during the 
summer. Both the Metropolitan and Detroit sections 
held their first meetings of the year Sept. 16. The New 
York section met at the house of the Automobile Club 
of America to hear a paper by Leon Goldmerstein on 
aeroplanes and the report of the research commit- 
tee on governors. 

In Detroit at the Pontchartrain hotel. J. (i. Vin- 
cent read a paper on "The Twin Six Motor." The In- 
diana section met at the Claypool hotel Sept. 24 and 
heard a paper by J. G. Vincent dealing with modern 
tendencies in motor design, which again dealt specifi- 
cally with the Twin Six motor. James E. Diamond 
also discussed aluminum pistons. 



CUT NEW YORK INSURANCE RATES. 




Some of the Four-Wheel Drive Truck* In the Labor Day Parade and Demonntratlon That 
Waa a Feature of the Clintonville, Win., Celebration. 



Rates for automobile insurance in New York City 
are higher than in the country districts surrounding, 
and it is said that many insurance brokers to break 
their rate have been writing insurance in which the 
addresses of New York compan- 
ies are incorrectly stated. 

Some companies are also 
said to attach the greater New 
York residence warranty to the 
policies in the usual form and 
then to waive them in a letter 
to the customer. The insurance 
exchange has interested itself in 
this situation and has asked va- 
rious insurance companies what 
their practise is in this regard 
and what steps they take to 
make sure that addresses given 
outside the city are the correct 
addresses of those who are 
insured. 
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STANDARDIZATION has been sought by the 
General Motors Truck Company in the design of 
the worm driven trucks it has produced, and thus far 
these machines will be built in 2500, 3000 and 4000- 
pound load capacities. There is probability that this 
number of worm driven sizes will be increased, and 
this design will be built in every size that chain driven 
trucks are now constructed. 

The company now constructs gasoline engine and 
electric motor driven trucks in a very wide range of 
sizes, and the worm and gear wheel drive has been 
adopted for a series of types that have recently been 
placed in the market. The gasoline trucks are from 
1500 to 10,000 pounds capacity, and the electric trucks 
from 1000 to 12,000 pounds capacity. In general ap- 
pearance the new machines do not diner materially 
from the older design, and the dimensions are practi- 
cally identical, the main difference being in the power 
transmission system. 

The model 26 worm driven chassis is 2500 pounds 
capacity, this being the same as model 25 chain driven, 
and model 41 worm driven, 4000 pounds capacity, is 
the same as model 40 chain driven, but model 31, 
worm driven, 3000 pounds ca- 
pacity, is a new size. The 
statement is made that the new 
machines are the development 
from the actual experience of a 
company that has for a long 
time built trucks that have 
been amply proven in all kinds 
of service, and the design has 
been exceedingly simplified 
and adapted to best meet the 
demand of those who require 
thoroughly enduring and eco- 
nomical vehicles. 

In developing the general 
design a great deal of attention 
has been devoted to perfecting 
it so that practically every 
service requirement will be 
met, and the owner will direct- 



ly benefit because of minimizing the labor and time 
necessary to maintain the machines at highest ef- 
ficiency. Care has been taken to thoroughly protect 
all wearing parts, means of adjustment are provided 
for compensating wear, ample lubrication is insured, 
and in addition there are many conveniences which 
are intended to make the work of the driver easier. 
The design has been well thought out and the entire 
assembly is of a character that will attract and interest 
the man who is seeking a machine that will afford him 
the maximum results. 

The Unit Type Power Plant. 
For the purpose of description the 2500-pound ma- 
chine will be dealt with, and the principal differences 
in the dimensions of this and the other chassis will be 
given. For this reason, where not otherwise stated, 
the statements will apply to the smallest vehicle. The 
power plant is a unit type that includes the engine, the 
clutch and the power transmission gearset, and this 
has been unusually carefully worked out. The unit 
has been built specially for truck service and designed 
to obtain maximum power production with minimum 
consumption of fuel and lubricating oils, and high 




The Chaaala of the Model 26 Type A (iMC Truck, Showlna the General C'haraeterlatlra 
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Tbe Left Side of the Unit Power Plant l ard In All the GMC 
Worm Driven (.'haunt*. 

operating efficiency and long endurance have been 
main objects in determining proportions. The engine 
is a four-cylinder, four-cycle, water cooled, vertical. L 
head type, with the cylinders cast en bloc, having bore 
of 3->4 inches and stroke of five inches, which has a rat- 
ing of 22.5 horsepower by the S. A. E. formula. The 
stroke to bore ratio is 1.33:1, and this long stroke in- 
sures a much higher power production, the maker 
claiming that the engine will develop 30 horsepower 
when operated to its maximum efficiency. 

The cylinder block is cast with the water jacket 
head open, this making for a better casting and in- 
sures that the water passages will be free and unob- 
structed. The cylinders are cast from a superior grade 
of gray iron with the water jackets integral. The 
head plate of the block is large, and besides being 
channelled, the better to direct the flow of water 
through the jackets, there is a very large outlet mani- 
fold just forward of the centre. This plate is retained 
by a series of cap screws. The valves are at the right 
side. The pistons are cast of the same material of the 
cylinders. The cylinder block is very carefully bored, 
reamed and ground, and the pistons are turned and 
finished with extreme care, the purpose being to ob- 
tain exact fit to insure uniformly good compression. 

The crank case is in two sections, the upper part 
being an aluminum casting having a forward exten- 



sion for the housing of the timing gears, and the rear 
extension is a bell housing for the flywheel. The up- 
per section carries the three main bearings for the 
crankshaft, and the lower part is of pressed steel and 
forms the reservoir for the lubricating oil. The 
pressed steel section is extended at the rear to form 
the lower half of the flywheel housing. 

The crankshaft is a nickel steel drop forging, heat 
treated and carefully ground, that is carried on three 
large main bearings of die-cast babbitt that are in 
bronze shells. The connecting rods are steel I section 
drop forgings, heat treated, and the piston wristpins 
are steel tube, hardened and ground, that are clamped 
in the small ends of the connecting rods and oscillate 
in bronze bushings inserted in the bosses of the pis- 
tons. The big end bearings of the connecting rods are 
die-cast babbitt metal mounted in bronze shells. 




Rlsrht Side of the GMC I nit Power Plant. Showing- the Water 
Pump and Mnjcneto. 

The camshaft is a steel drop forging, with the cams 
formed integral. This is carefully machined, ground 
and heat treated, especial care being taken in forming 
the cams. This shaft is mounted on the extra large 
bearings. The gears of the timing gearset have wide 
faces and are helical cut to minimize noise. The valves 
are l's inches diameter and are operated by the con- 
ventional tappet rods, these having the usual screw 
and nut adjustment to compensate for wear. The 




Plan View of the Model 26 Type A GMC Chassis, with Dub, Footboard* and Seat, Presenting; the Feature* of the Wor 

Drive Power Transmission System. 
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Phantom View of the Central Section of the Tlmken-Davld 
Brown Type Hear Axle and the Differential Assembly. 

valves are of a size and have such clearance as will 
insure complete scavenging of the cylinders, this mak- 
ing for efficient operation. The valve mechanism is 
fully enclosed by two easily removable plates that are 
retained by finger nuts. 

The Forced Water Circulation. 
The engine is cooled by a forced circulation of wa- 
ter through the large jackets of the cylinders, the sys- 
tem including a large centrifugal pump that is driven 
by a gear from the camshaft gear of the timing set, 
the intake being at the base of the water jackets to 
obtain the greatest cooling efficiency. The tubular ra- 
diator is a special type that has been used for a con- 
siderable length of time with GMC machines. This 
consists of a central section or core that is contained 
in semi-steel top and bottom tanks and water columns, 
which form a rigid and solid frame. The radiator is 
assembled with gaskets and is unusually strong. The 
capacity of the radiator is very large and the efficiency 
is stated to be extremely high. The radiator frame 
is bolted to the chassis and is stated to be so well con- 
structed that it is not affected by stresses of chassis 
distortion. The radiator may be taken apart for clean- 
ing and in the event of accident any individual part 
may be purchased and replaced. Radiation is promoted 
by a 16-inch fan mounted on an adjustable bracket on 
the head of the cylinder block 
that is driven by a V belt from 
a pulley on the extension of the 
water pump shaft. 

The lubrication is by a com- 
bination force feed and constant 
level splash system that has 
been developed with the purpose 
of obtaining positive lubricity 
in all operating conditions. The 
oil is contained in the reservoir 
and is drawn through a filter in 
the pump well and then is 
forced by a plunger pump oper- 
ated by an eccentric on the cam- 
shaft through tubing to the rear 



main bearing and to the timing gearset. The excess 
oil drains into the oil pan./where a constant level is 
maintained and into this the big ends of the connect- 
ing rods sweep, distributing the oil for the cylinders, 
pistons, connecting rods, camshaft, centre and forward 
main bearings, the cams and tappet rods. The system 
includes a sight feed gauge located on the dash so 
that the driver may observe at any time the quantity 
of oil being supplied. A float indicator on the crank 
case shows the depth of oil in the reservoir. 

The ignition is by a jump spark single wire sys- 
tem with an Eisemann high-tension magneto as the 
source of current, which is controlled by the usual 
hand lever on the steering wheel. The carburetor is 
an automatic float feed type that is said to supply a 
uniformly efficient mixture at all operating speeds, 
with a throttle that is operated both by hand lever 
and foot accelerator. The engine is automatically 
governed to afford a maximum vehicle speed of 16 
miles an hour by a governor that operates a valve in 
the intake manifold above the carburetor. The power 
and flexibility of the engine is not influenced by the 
governor until the truck is driven to approximately 
the limit for which the instrument is set, as it is not 
operated by the hand lever or foot accelerator. The 
governor may be set and locked with a Yale lock, so 
that it cannot be changed or varied from the setting 
without the knowledge of the owner. This governor 
is stated to be very simple and exceedingly reliable. 
The Power Transmission System. 

The clutch is a dry plate multiple disc type of lib- 
eral proportions, and the clutch shaft is mounted on 
Timken roller bearings, while there is a ball thrust 
bearing on the clutch throw-out collar. The clutch 
and the transmission gearset are contained in a hous- 
ing that is bolted to the rear of the crank case. The 
transmission gearset is a sliding gear selective type, 
having four forward speed ratios and reverse, with 
direct drive on the fourth ratio. The shafts are very 
large and the gears have liberal faces. The shafts 
are mounted on Timken bearings. The construction 
is such that both the clutch and the gearset are very 
accessible for adjustment or examination. 

The unit power plant is suspended at three points. 




1L 



The Tlmken-Davld Brown Rear Axle with Springs and Brakes. I'aed In the Three Models 
of (iNC Truck Chassis, This Brlna a Very Heavy Construction. 
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Characterlatlca of the (iMC Dmlicn: At Left, the Hand I,evera 
on the Steering Wheel; at IMicht. the Tool Compartment Be 
neath the Drlver'a Seat. 

from the centre of the forward cross member of the 
chassis frame and from the side members, this pro- 
tecting it fully against the strains of chassis distortion 
and insuring constant alignment of the shafts. 

Driving Shaft and Rear Axle. 
The main driving shaft is large diameter and is 
chrome nickel steel. It is in two sections, with uni- 
versal joints at either end and in the centre. The for- 
ward section extends from the gearset case beyond a 
large self-aligning ball bearing by which it is suspend- 
ed from a frame cross member, and the rear section 
extends from this bearing to the Timken worm shaft 
and gear wheel rear axle. The design of the shaft is 
to prevent whipping and vibration. The universal 
joints are simple, require no adjustments, and are en- 
closed in grease tipht housings that fully protect them 
against dust and water. 

The Timken rear axle is a full floating type with 
the housing in three sections, the centre section con- 
taining the worm shaft, gear wheel and differential as- 
sembly, and the end sections are bolted to this. These 
carry the brake flanges. The worm shaft is made of 
a high quality of steel and the gear wheel is a special 
bronze, and differential assembly i« very heavv. The 
driving shafts are large diam- 
eter chrome nickel steel, heat 
treated, with the driving plates 
forged integral. The inner 
ends are splined to engage 
with the differential assembly. 
The differential has four drop 
forged hardened and heat 
treated pinions. The shafts are 
full floating. This 'axle is fit- 
ted throughout with Timken 
roller bearings. The steel drop 
forged front axle is an I sec- 
tion, 2^ by two inches, and i? 
heat treated. The steering 
knuckles are drop forged stee' 
and are heat treated, with 
hardened and ground stee' 
bushings for all wearing parts 
The rear axle is trussed to fur- 
ther strengthen it. 

The frame is a heat treated, 
open hearth, pressed steel 
channel section five inches 



wide, and tapers to each end. It has ample 
webs and is very strong. This is suspended 
on semi-elliptic, self-lubricating, high-carbon, oil- 
tempered springs, the forward set being 36 
inches length and 2y!> inches width, and the rear 
set 54 inches length and three inches width. These 
are fitted with bronze eye bushings and all spring bolts 
are hardened and ground. There are no centre bolts 
and the springs are installed with extra heavy top and 
bottom spring blocks and nickel steel spring clips. The 
radius rods are I section, with swivelled front connec- 
tions with very heavy hangers, all the wearing parts 
being bushed. These rods are adjustable as to length 
and are a direct and positive connection between the 
frame and the rear axle, taking all driving stress. The 
wheels are wood, artillery type, 36 inches diameter, 
and are fitted with Timken roller bearings. These are 
shod with 3^-inch single solid tires forward and five- 
inch tires at the rear. 

The Means of Control. 
The drive is left side with the gear shifting and the 
emergency brake levers at the centre, and the clutch 
and service brake are operated by the conventional 
foot pedals. The brakes are a Duplex system, with 
two sets of Raybestos faced shoes expanding within 
pressed steel drums on the rear wheels. All brake 
shoes are interchangeable and the brake rods are <" 
arranged that when the service brake shoes become 
worn the emergency brake shoes can be used for the 
service brake by simply crossing the brake rods. The 
steering gear is a screw and nut type, fully enclosed 
and with means for adjustment, with a 20-inch hand 
wheel. There are spring connections in the steering 
rod. 

The gasoline tank is a seamless pressed steel cyl- 
inder of 20 gallons capacity, under the driver's seat. 




Chaaate Refinements and Convenience*! A, the Menu of Adjuatlng; the Brake Roda| B, the 
Jack Carried at the Side of the Frames C, the Number Plate Bracket on the Fendert D. 
the Combined Sprite and Rndlna Rod Hanger and the Convenient Greaae Cnpat B, Slg-kt 
Feed Gauge on the Danh. 
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The fenders are pressed steel and are one-piece. The 
dash and the seat riser are the same material. The 
equipment includes oil dash and tail lamps, mechan- 
ical horn, complete tool kit and jack. 

The Difference in the Chassis. 

The principal difference in the chassis is that the 
motor of the model 41 — the two-ton load capacity — 
has a bore of 4'/» inches and stroke of 5^4 inches, this 
giving a horsepower rating of 27.25 by the S. A. E. 
iormula, and for this a power development of 35 is 
claimed by the manufacturer. This engine is gov- 
erned to a vehicle speed of 14 miles an hour. The 
springs of this model are 40 inches length and 2]/ 2 
inches width forward and 54 inches length and three 
inches width rear. The frame is 5% inches depth. The 
tires are 36 by four inches single forward and 36 by 
four inches dual rear. 

The chassis are built in two types for each model. 
Model 26, type A, has 130-inch wheelbase and trade 
of 5S]/ 2 inches, with body space either 102 or 120 
inches length, and type A has 144 inches wheelbase, 
with body space of either 126 or 144 inches. The 
chassis of model 31 are the same dimensions for both 
types A and B. For model 41 the wheelbase is 144 
inches, with body space either 126 or 144 inches for 
Type A, and for type B the wheelbase is 158 inches, 
with body space of either 152 or 168 inches. The price 
of model 26 is $1800. of model 31 $1900, and of model 
41 $2375, these being the same as the chain driven 
machines. 



which could be produced in considerable numbers 
within a day or two after orders had been received. 



GRAND PRIZE FOR WHITE TRUCKS. 



Official announcement has been made by the su- 
perior jury of awards of the Panama-Pacific Exposi- 
tion that the White company has received the grand 
prize of the exposition for its motor trucks. The 
award is the only grand prize given for motor trucks 
and the highest honor for highway haulage equip- 
ment. The award was based on the quality of ma- 
terials entering into White trucks, excellence of de- 
sign, mechanical efficiency and low operating cost. 
The volume of business represented by the exhibit 
was also a factor, the White company being the larg- 
est manufacturer of trucks, both as to number and 
value. 



INDUSTRY'S RESERVE CAPACITY. 



Though very large orders for motor trucks have 
been received and are being filled by American manu- 
facturers, these and the domestic demand are not as 
vet beyond the capacity of the industry to supply, and 
there are facilities and resources available for produc- 
tion that have not been producing. For example, one 
manufacturer of passenger cars who designed his first 
truck 10 years ago, has never produced any for pub- 
lic sale, but has kept his experimental models fully 
up to date and has in his plant complete plans and 
specifications for internal gear driven five-ton trucks 



PERLMAN WINS PATENT SUIT. 



After fighting from 1906 to 1913 to get a patent 
on demountable rims through the United States 
patent office, Louis H. Perlman has won a suit in the 
United States court against the Standard Welding 
Company of Cleveland and received a judgment which 
entitles him to an injunction against the company and 
a share of the profits from all its previous production. 
As this output is about 12,000 rims a day, which are 
used on many well known automobiles made in the 
United States, the amount of money at issue is very 
large. It is probable that the case will be carried to 
the United States supreme court by the defendants. 
If it is finally won by Mr. Perlman, he announces his 
intention of merely demanding a satisfactory royalty 
for the use of the idea. He will not prevent any com- 
pany from using it if it is willing to meet his terms. 



SPRAYING OUTFITS FOR AUSTRALIA. 



Power spraying orchards has been very generally 
adopted in Australia of late and commercial houses in 
New South Wales are now carrying complete lines 
of the machines designed for this service. All fruit 
growers with orchards of considerable size are adopt- 
ing power spraying, as it is found to be very much 
more efficient and economical than any other method. 
The machines usually sought range in capacity from 
Z l / 2 to four gallons a minute for orchards requiring 
not more than 5000 gallons for a single application to 
those of 6y 2 to seven gallons a minute for those that 
require from 7000 to 10,000 gallons for a treatment. 



WORCESTER FIREMEN BUILD TRUCKS. 



In their off duty time men in the Worcester, Mass., 
fire department have built from purchased parts two 
motor combination wagons, on each of which the city 
has saved about $2000 as compared with the cost of 
complete vehicles of similar type. The work has been 
well done and the machines are said to be thoroughly 
efficient. One apparatus is to be shown at the annual 
fair held in Worcester. The Worcester fire depart- 
ment is now more than one-third motorized, and the 
translation will be continued by the investment <\f 
about $20,000 in equipment- if Mayor George ~S\.. 
Wright has his way about it.s 



SMALL WAVERLEY TRUCK DESIGNED. 



The Waverley Company, Indianapolis, Ind.. is said 
to have designed and to have ready to market a small 
electric delivery wagon which will be sold for lower 
price than that for which Waverley vehicles have been 
listed. 
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TRACTOR HAULS 48 TON LOAD. 



Knox Machine Shows Remarkable Capa- 
city in 30-Mile Country Trip. 

The Knox four-wheel tractor, a machine especially 
designed for heavy load haulage, and for use with 
trailer trains, which was first produced early this year, 
has been proven in several trials to have unusual ca- 
pacity — in fact very much more than the maker 
claimed to be practical. The first tractor built was 
demonstrated in New York City during winter 
weather with a semi-trailer, and the load with this was 
somewhat in excess of 10 tons besides the weight of 
the trailer. 

The first real test of a Knox tractor in America was 
recently made from Cleveland. O.. to Cook road, Lo- 
rain county, Ohio, a distance of 30 miles, and the ma- 
chine in this work hauled seven oil tanks, the first as a 
semi-trailer, with the tractor carrying part of the 
weight, and the remaining six tanks as trailers. The 
accompanying illustration shows the train as it was 
made up and taken over the road. 

Ohio highways are generally good as American 
roads are judged, but they are not constructed with 
the purpose of minimizing haulage cost or greatly 
economizing haulage expense, and the route on which 
the train illustrated was driven was largely average 
surface through a rolling country with frequent 
grades. The tank wagons used as trailers weighed 
97,710 pounds, an average of 13,559 pounds each, or 
nearly seven tons, which would normally be a heavy 
load for a team of three horses, and a normal load for 
four horses for a haul of considerable length. 

One of the wagons was adapted as a semi-trailer 
by removing the front wheels and the driver's seat, 
and a special bolster was built so that the forward end 
could be placed on the turntable on the rear axle of 
the tractor. The poles of the other wagons were taken 
out so that they could be coupled closely. W ith the 
train as shown, including the time for coupling and 
uncoupling, the 30 miles were covered in six hours, or 



somewhat better than five miles an hour, or twice as 
fast as horses could have drawn the wagons a part of 
the distance. 

Aside from a part of the load of the first tank, 
which was supported by the rear axle of the tractor, 
all of the weight was carried on the steel tires of the 
tank wagon wheels, only the tractor wheels being shod 
with rubber. This very much reduced the operating 
cost as compared with other forms of motor vehicle 
haulage. The work done by this machine in this haul 
cannot well be compared with that done by animals, 
because the distance was approximately double what 
could be covered by horse teams in a single day, and 
the greater the mileage the more the superiority of the 
tractor outfit is evident. 

The haul was. so far as actual results are con- 
cerned, even superior to what was done in the trials 
of the French army officers in France, a report of 
which was recently published in Motor Truck. In one 
trial abroad the tractor hauled five five-ton Pierce-Ar- 
row trucks coupled together, each carrying two small- 
er boxed motor trucks, the five trucks and loads 
weighing approximately 43 long tons, up a hill with 
gradients ranging from six to eight per cent. The 
European ton is 2240 pounds, and computing the total 
weight on this basis the tractor hauled about 96,000 
pounds, or about 1500 pounds less than the weight of 
the train taken from Cleveland to Cook road. Not 
only this, the Pierce-Arrow trucks were all equipped 
with roller wheel bearings, while the tank wagons in 
the test that has just been described were built with 
plain wheel bearings. This difference in equipment 
would mean that considerable more power would be 
necessary to haul the tank wagons, especially on the 
grades. 

Undoubtedly there was loss of efficiency so far as 
the trailers were concerned, because the increase of 
friction with the plain bearings would necessitate an 
appreciable increase of power during the entire haul 
as compared with the test made in France. Not only 
this, the trip required more than five hours, during 
which this additional power must be produced. So 




Knox Tractor Haullna Seven Oil Tank Watcona aa a Semi-Trailer and Trailer Train That Weighed 97.710 Pounda, to Hake a 

Delivery .10 IHIlea from Cleveland, O. 
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far as could be determined the haulage capacity of the 
tractor has not been reached in this test, which was 
over roads that were not level and did not have sur- 
faces on which the greatest tractive capacity could be 
developed. 

Supplementing the trial made abroad, which was 
regarded as being superior to any that had ever been 
observed by the experts of the French army, the haul 
from Cleveland to Cook road was extremely satisfy- 
ing, as it proved that the tractor was really more ef- 
ficient than it was expected to be by the designer, and 
that for use with trailers it was remarkably econom- 
ical. Undoubtedly, to obtain the greatest results, the 
trailers ought to be so constructed that the largest 
loads may be hauled with the least consumption of 
fuel and lubricant, and so designed that they can be 
controlled and operated with the fewest number of 
men. Efficient trailer brakes are necessary if large 
loads are to be carried. The tractor brakes may be 
sufficient ascending grades, but positive control of 
each unit is necessary in descending hills. The Knox 
tractor is equipped with a hydraulic brake that oper- 
ates on the rear wheels, and in the French trials this 
was sufficient to hold the heaviest load on an eight 
per cent, grade. In fact the tractor and its train of five 
trucks was stopped and started in the middle of a hill 
without difficulty. 



GENERAL MOTORS 50 PER CENT. DIVIDEND. 



The hopes of the most optimistic holders of the 
General Motors Company's common stock were ex- 
ceeded when the company paid a 50 per cent, cash 
dividend and the board of directors decided that regu- 
larly quarterly dividends would hereafter be paid at a 
rate to be determined. The gross sales amounted to 
$94,424,841, as compared with $85,371,302 for 1914. 
The number of cars sold was 76,068, as compared to 
58.987. The increase in the number of cars was great- 
er than the increase in gross business because of the 
lower prices at which the cars sold this year. The 
General Motors Truck Company is a subsidiary of this 
company. 



NEW FOUR-WHEELED DRIVEN CHASSIS. 



Four-wheel drive trucks and passenger cars arc to 
be produced by the Twin City Four-Wheel Drive 
Company, which was recently incorporated in Min- 
neapolis, Minn., with capital of $500,000. 



The Rubber Goods Manufacturing Company, New 
York City, has declared a quarterly dividend of 1)4 
per cent., which was payable Sept. 18. 



437 

EXPERIMENTAL POST ROADS BUILT. 

Thirteen states are co-operating with the federal 
government in the construction oi 465 miles of ex- 
perimental post road. The idea is that the roads will 
improve the rural mail delivery service and that the 
federal government will pay one-third of the expense 
of the construction, while the states pay two-thirds 
and then take charge of the maintenance of the road- 
ways. 

There was appropriated for this purpose $500,000 
of federal funds and this, with the state money, makes 
a total expenditure of $1,500,000. The roads built in- 
clude nearly every type: Dirt, gravel, macadam, 
bituminous macadam, concrete and clay and top soil 
construction. 

The roads are built under the direction of the De- 
partment of Agriculture. As soon as the highways 
are completed the government representatives endeav- 
or to secure the co-operation of the local municipalities 
in keeping them in good condition. 



EDISON WANTS MILITARY ROADS. 

Thomas A. Edison, chairman of the Civilian Ad- 
visory Board to the Navy Department." recently de- 
clared his approval of the proposal for the federal 
government taking over the care and maintenance of 
all roads that have strategic value for the defense of 
the coasts. 

"These should be paved, widened, the grades re- 
duced and the bridges built with sufficient solidarity 
to carry heavy trucks and artillery. Good roads are 
as important as railroads and much more elastic. 
Given good roads and plenty of motor vehicles. 1,000,- 
000 men can be shifted 200 miles in 24 hours." 



MAKES FIVE-YEAR CONTRACT. 

A contract with a large exporting firm, with head- 
quarters in New York requiring the delivery of more 
than 30 trucks a month for five years has been made 
by the Blair Motor Truck Company of Newark, O. 
These trucks, it is understood, are to be three tons ca- 
pacity and the gasoline worm driven type which has 
been built by the company for a considerable period. 
Another order is said to be pending for the gasoline- 
electric trucks which the company recently designed. 



FORD BUYS ( TRACTOR FACTORY SITE. 

A report is current that Henry Ford has bought 
a 200-acre tract of land near Libertyville, Ind., for a 
testing ground and assembling plant for motor trac- 
tors. 



THE MOTOR TRUCK 



A cash dividend of 10 per cent, has been declared The Morton Truck and Tractor Company, Harris- 
by the Reo Motor Truck Company of Lansing, Mich., burg, Penn., has increased its capital from $100,000 
which will be payable Oct. 1. to $1,000,000. actual increase notice stating $420,000. 
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TRUCKS THE MAINSTAY OF WARRING EUROPE. 

The Principal Means of Removing the Wounded Men and Animals from the Battlefields, They 
Are as Well the Greatest Stimulus to Commerce and Industry. 



VETERINARY ambulances on motor trucks are a 
feature of the motor equipment of the English 
armies in France. These ambulances were built and 



them to lead them out without backing down the rear 



run. 




French Hospital I nit nnd Staff — The Trailer Drawn by the 
Tractor Contain* a Well Equipped Operating- Room. 

sent to the continent by an organization similar to the 
Society for the Prevention of Cruelty to Animals in 
the United States. 

The trucks consist of a truck chassis on which van 
bodies are built, containing comfortable stalls for 
wounded horses. The vehicles carry them from the 
fighting line to the base veterinary hospitals. 

Several of those in use by the English are mounted 
on English Commer Car chassis of four tons capacity. 
The bodies in which the stalls are built are very fine 
types of body work. 

Each car will carry two horses. The stalls are di- 
vided, keeping the animals separate and providing 
plenty of room for them to move about. There is a 
rear run way. which is let down so that the horses can 
be led in. and there is a similar run wav at the side for 



Sliding doors in the front wall immediately behind 
the driver's seat afford entrance to the body by a man. 
There is a manger in the centre of the forward parti- 
tion from which the horses eat. Four grated windows 
insure ventilation. Block tackle is provided for letting 
down the run ways on which the horses enter or leave. 
In short, every provision has been made for the 
wounded horses. 

London Passenger Traffic Motorized. 

A recent census of London traffic compared with 
other similar censuses in previous years demonstrates 
a revolution in favor of the motor vehicle during the 
past few years. Passenger traffic particularly is al- 
most wholly motorized. These tabulations, made 
every year since 1905, have been taken in Fleet street, 
as indicative of the traffic in the London central area ; 
in Edgeware road, one of the main thoroughfares into 
and out of the city, which gives a good account of 
trade vehicles, public service vehicles and private car- 
riages; and on Putney bridge on Sundays to indicate 
the nature of the city's pleasure traffic. 

In 1905 the general use of motor omnibuses had 
not begun and none were plying over the Putney 
bridge. The next year 800 of them passed. In this 
year, too, the 'bus was well represented in Fleet street 
and Edgeware road, but its numbers nowhere exceed- 
ed those of the horse 'bus. In Edgeware road motor 
'buses became more numerous than horse 'buses in 
1907, in Fleet street in 1908 and at Putney bridge in 
1910. In that year the horse 'bus, which had been 
rapidly decreasing in numbers, ceased to be a factor 
in London traffic and it has now quite disappeared. 

As regards taxicabs, the motor surpassed the horse 




An EnftllNh Veterinary Ambulance:. At Left, the Vehicle Ready for the Fleldi at Centre, the Body Equipment from the Front) 

at Kla-ht, the Side Ran Lowered to Remove the Wounded Home*. 
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at Putney in 1907 and in Edgeware road and Fleet 
street in 1910. In 1911 the horse cab represented less 
than 20 per cent, of the cab traffic and it now has 




The Motor Trannporta Attached to the Australian Contingent of the Bntc 
linn. Army, an Equipment That Han Been Very Carefully Developed. 

about one per cent, of that traffic. 

Among trade vehicles, in England as in America, 
progress has been less rapid. In 1906 the commercial 
vehicle represented one per cent, of the traffic and in 

1914, 14 per cent, of the traffic on Edgeware road ; in 
Fleet street, where very dense traffic is against the 
motor vehicle, it is at present only 10 per cent, strong. 

Private cars at Putney bridge of motor type have 
increased from 40 per cent, in 1905 to 98 per cent, in 

1915. In Fleet street it has risen from 14 per cent, in 
1907 to 60 per cent, in 1915. In Edgeware road it has 
risen from 47 per cent, in 1907 to 82 per cent, in 1914. 
Figures for 1914 are given in this connection because 
the war has introduced disturbing conditions for 1915. 

The extent of the revolution is made plain by the 
statement that in the Sunday traffic at Putney bridge 
the total in 1905 was divided into 13.15 per cent, me- 
chanical and 86.85 per cent, horse, and in 1915 it is 
98.2K per cent, mechanical and 1.72 per cent, horse. 
Germany Sustains Tire Chain Patent. 
The German Reichsgericht, supreme court of the 
empire, has rendered a decision that all automobile 
tire chains that creep along the tire are infringements 
of the Parsons patent, under which Weed anti-skid 
chains are made in America. Romain Talbot manu- 
factures chains under the patent in Berlin for the Ger- 
man market. This decision coincides with that of the 
United States supreme court. 

Recommendations have been made to 
the British government by a committee 
appointed to consider food supply that a 
large amount of agricultural machinery be 
purchased in America and placed at the 
disposal of English farmers. 

There has been great interest in Eu- 
rope since the war began in agricultural 
motors and this equipment, if purchased, 
will quite likely be largely of that. type. 
To protect English crops, if they are 
grown, it is recommended that the gov- 
ernment guarantee a stated price for the 
wheat crop and impose such duties on im- 



ported wheat as will enable English growers to dis- 
pose of all their product at a good price. The amount 
of American machinery required to carry out 
this plan is likely to be considerable. 

Although they are so busy on war de- 
partment orders that they cannot deliver 
a car or truck to private consumers, the 
British motor manufacturers are making 
every effort to secure from the govern- 
ment either an absolute prohibition of the 
import of American vehicles for private 
use or a very high duty. 

The reasons given for this movement 
are that every purchase of an American 
car helps to decrease the value of English 
exchange in America — at the time this was 
written the value of an English pound 
had fallen from $4,865 to $4.72 — and that if the Ameri- 
cans are allowed to saturate the market with Ameri- 
can product there will be no orders waiting for the 
English factories when they are ready to resume man- 
ufacture for private use. 

There is strong reason to believe, however, that 
the real reason for the movement arises from the fact 
that the makers have been thoroughly frightened by 
excellent service of American trucks selling at lower 
prices than their own. both in the war field work and 
in the hands of private users. The recent rapid prog- 
ress of American design and the reduction in prices 
is making the position of the English manufacturers 
very difficult and they evidently fear that if the Amer- 
ican products are once thoroughly tried out in Eng- 
land there will be no market left for British built ma- 
chines. They evidently fear it will be impossible to 
get the same volume of business or the customers they 
had after the war. 

May Build Cars of Imported American Parts. 
There is also evidence that many of the more far- 
seeing motor manufacturers in Britain have come to 
the conclusion that the competition of small scale 
English production with highly efficient large scale 
American production will be permanently impossible. 

They have observed that Ford imports his motors, 
axles and vital parts from the United States and makes 
the rest of his car in England, and they are preparing 





Two of the Specially Equipped Cam That Are I'aed by the Caar and Hla 
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lessly broken. There was great fear that American 
interest clue to be paid to Europe could not be met. 

But now, after one year of the war, the financiers 
find that America is more than able to stand on its own 
financial feet. Europe has bought much American 
stock as the only really safe investment under the dis- 
turbed condition in other parts of the world. Prices 
in all lines are much higher than they were before war 
was declared. 

Instead of a problem of meeting American pay- 
ments to England, the real problem is that of collect- 
ing English debts to America. South America, hope- 
less of securing its usual capital from European 
sources, is turning to the United States and signs mul- 
tiply that from now on New York will be the real 
financial capital of the world. 



TIRE SHORTAGE IN SCANDINAVIA. 



to adopt the same system. The Continental Motor 
Cofripany of Detroit was recently called upon to de- 
sign a special type of small bore, high efficiency engine 
for the Morris Oxford Company of England, and an- 
other large English manufacturer has sent out inquir- 
ies for a small size eight-cylinder engine. 

By importing their vital parts from America at 
American prices and finishing the rest of the car in 
England, according to English ideas, the British mak- 
ers will doubtless be in a much more formidable posi- 
tion so far as American competition is concerned. The 
cars would, however, be largely American products. 
American Chance to Win Australian Trade. 
With hay and horse fodder in Australia selling at 
$50 a ton, there has been an enormously increased de- 
mand for motor vehicles in that colony. There was a 
large stock of new and second-hand cars of all types 
on hand at the beginning of the war, but this has long 

ago been entirely absorbed. 

Most of the heavy duty trucks used in Australia Owing to the interference of the English navy with 
have been of British manufacture, but since that entire the trade between the United States and the Scandi- 
navian countries, the regular market 
stock of American tires in both Sweden 
and Norway has been exhausted and 
cannot be renewed, and the taxicab 
companies in Stockholm and other 
cities will be unable to keep their ma- 
chines running more than a few weeks. 
Private owners can secure no new 
tires and the small number in the 
hands of dealers are so valuable that 
they are being rented by the day in- 
stead of being sold. The situation is 
much the same as to gasoline. Ships 
from America with both commodities 
are held up by England through fear 

Hill Vnrunm Road Cleaner, a New Type of Machine That Sprinkle- the that tile freights WOUld be exported to 
Street Before Sweeping It. Recently Developed In England. Germany, notwithstanding the Swed- 

ish law, which prohibits exportation at this time. 




The 



output has been devoted to war purposes, that mar- 
ket has been turning rapidly to American products. 
Such English trucks as have been available have been 
increased in price, while American prices have been 
decreased rather than following this tendency in price. 
Many Australians believe that the war will have the 
effect of permanently losing the market of the colony 
by the English makers. 



AUSTRALIA USES AMERICAN TRACTORS. 



AMERICAN FINANCIAL STRENGTH. 



That the fear felt when war in Europe was first 
declared, which resulted in the closing of the New 
York stock exchange, the restriction of credits and the 
practical tieing up of business, including many con- 
cerns in the motor vehicle industry, was entirely mis- 
placed and unfounded is the declaration of no less a 
financial authority than the New York Times. 

The stock exchanges were closed because of the 
belief that foreign buyers were anxious to raise money 
by dumping their American securities on the local 
markets in such quantity that prices might be hope- 



On two large farms operated by the New South 
Wales, Australia, government, operations are carried 
on with Holt caterpillar tractors, made in the United 
States. These were adopted because the nature of the 
ground was such that a caterpillar drive was necessary 
and the Holt tractor, as the oldest and most thorough- 
ly tried machine of that type, was given preference. 

The farm at Woodlands consists of 27,000 acres of 
cleared land, 12.000 acres of which have been plowed. 
At Trangie 2300 acres have been cleared and 1500 
plowed. Large purchases of all types of machinery 
for the farms have been made by the government. 



The Hayes Truck Wheel Company, St. Johns. 
Mich., located in the plant of the St. Johns Table Com- 
pany, is to be incorporated with capital of $100,000. 
C. B. Hayes, president of the Hayes Wheel Company. 
Jackson. Mich., is president of the company. 
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THE MARTIN PATENTED ROCKING FIFTH WHEEL. 



OBTAINING the fullest value of normal motor ve- 
hicle traction or haulage capacity, so that the 
load may be doubled without increasing the fuel con- 
sumption or lessening the speed, and without mate- 
rially increasing the expense has been the purpose of 
every progressive engineer and designer. Originally 
the main object was to construct large units, but ex- 
perience taught that the operating expense was gener- 
ally proportionate to size, and unless full loads could 
be carried at all times these vehicles were not econom- 
ical, or at least could be operated with sufficient sav- 
ing to justify investment. 

Attention was diverted to smaller machines, lim- 
ited as to loads, but having more speed. With these 
the limitations of size impelled fast driving, with the 
consequent destructive wear. There were those who 
sought to adapt trailers, with which there were dis- 
advantages so far as handling in traffic or narrow 
streets, and there are few trailers that are so designed 
that they will endure the peculiar stresses when hauled 
by a tractor. 



the carrying platform, unless the load is metal or some 
other equally heavy material, and that in what may be 
regarded as normal haulage conditions that the prac- 
tical freight can be estimated as double the capacity 
rating. That is, a ton truck engine has adequate 
power to haul two tons, although the vehicle ought 
not to be overloaded. To utilize this power the trailer 
or the semi-trailer equipment is necessary. 

Doubles the Freight Capacity. 
This haulage power as compared with actual 
freight carrying can be applied to every form of trans- 
portation, either manual, animal or vehicular, and the 
practical adaptation of this power has been the prob- 
lem that Mr. Martin has studied. In every experiment 
or service a more satisfactory and economical equip- 
ment has been obtained by utilizing the hauling power 
of the vehicle and by carrying the freight in a semi- 
trailer. Having a two-ton load capacity truck good 
judgment demands that it be loaded to its rating and 
no more ; that it be driven to a normal speed and not 
faster. To exceed either the load or the speed means 




The Martin Patented Rocking Fifth Wheel) At Left, the Complete Aaaemblyt at Centre, Installed on ■ Truck Chumfe; at 

Right, the Section* Separated. 



Several engineers have developed trailers that are 
practical in construction and which can be hauled with 
absolute control, but no system of braking the trail- 
ers has as yet been developed and backing is not prac- 
tical, so that what may be regarded as satisfactory 
trailer trains for road tractors have not been perfected, 
although some very finely designed tractors have been 
produced that have been remarkably economical in 
service. 

Tractor and Trailer Development. 

The development of tractors and some forms of 
trailer equipment has been the work of Charles H. 
Martin for a number of years, and he was one of the 
first, if not the first, engineer to realize and investi- 
gate the need of special means of coupling a trailer 
body to a tractor when the equipment is what is known 
as the semi-trailer — that is, the tractor has three or 
four wheels for steering and propulsion and draws a 
body mounted on two wheels, the forward end being 
carried by the tractor. 

His investigations, which have been amply proven 
by tests and trials of others, have established that the 
average vehicle designed and built for freight carrying 
can draw a much larger weight than can be placed on 



probable damage and perhaps quick deterioration. 

But with a semi-trailer body with capacity for four 
tons, so designed that not more than half the weight 
of the freight is carried on the truck and the other half 
is carried on springs on a dead axle, with the wheels 
shod with solid metal tires, a load double the normal 
can be hauled at practically the same speed. With 
this the fullest measure of usefulness of the unit is ob- 
tained. It has the mobility, the ease and certainty of 
handling, the economy and the reserve utility of the 
truck, and despite the doubled freight the cost of tires 
is not increased. The outfit can be handled in traffic 
and in narrow highways, can be backed with absolute 
certainty, and it can be worked with several bodies 
that may be loaded and unloaded while the truck is 
doing haulage work. 

The Martin Rocking Fifth Wheel. 

The coupling of the semi-trailer to the truck is of 
great importance, because the forward end of the body 
must be carried so that it will have perfect stability 
on surfaces that are not level, so that the truck may 
be turned in any direction and have the same support, 
and so that when the truck and the body are at differ- 
ent angles with reference to the plane of movement 
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the support shall not be weakened. This coupling is 
made with the Martin patent rocking fifth wheel, a 
fitting that can be installed on the rear of the frame 
of any truck and the machine adapted for the greatest 
economic use. 

The Martin fifth wheel converts the truck so that 
it serves exactly the same purposes that a team of 
horses, pole, front axle and wheels serve with an ani- 
mal truck. In this case the truck carries what is often 
known as turntable. There is a pair of brackets that 
are either bolted or clamped to the frame, and which 
support the trunnions of a circular bed, which resem- 
bles a wheel. What might be termed the hub is an 
opening with depressed edges, so that engagement 
may be easily made. The upper section of the wheel 
is a circle with a heavy bisecting plate that carries a 
heavy stub or pivot in the centre that drops into and 
engages with the central opening of the lower portion 
of the wheel. This upper half is bolted to the frame 
or bolsters of the trailer bod v. 



less efficient. In the event of several bodies being 
used as many upper sections as are necessary can be 
permanently attached to the bolsters or frames and 
when desired a truck can be used for as many different 
services as there are special semi-trailer bodies. 
Conversion of Bodies Very Simple. 

Th means of conversion are extremely simple. Un- 
less the body is very light a pair of jacks for each unit 
is desirable, for this obviates the use of wooden horses 
or other means of supporting the forward ends when 
the truck is withdrawn, but when the bodies are to be 
loaded while standing more substantial supports are 
needed to insure against them dropping should they be 
struck violently. With a jack placed at either side the 
end of the body is lifted so that the stub of the top half 
of the fifth wheel is clear of the lower half, and then 
the truck can be driven away. 

With semi-trailer equipment passenger or freight 
carrying vehicles are possible, and the trailers may be 
long or short wheelbase, end or bottom discharging — 




Utility of the Martin Fifth Wheel: 1, Seml-Traller Occupies Lea* Street Spacei 2, Body Loaded with Lumber Jacked Ready 
for Track | 3, Trailer Loaded During; the Absence of the Truck | 4, Hinged Connection Eliminates Vehicle Strains on Uneven 
Surfaces | 0, Track and Seml-Traller Can Be Backed Perfectly | 8, Truck Carries Sufficient Load to Have Fall Traction! 1, 
Half of Load Carried by Track | 8, UnatablUaed Effect of Body H avtng Longitudinal Hinged Connection. 



With the ordinary wagon turntable the forward 
axle may be turned in any direction, but in the event 
of variance in the surface of the highway one section 
of the circle may support the body. The king bolt, 
which corresponds to the wheel stub, sustains the 
draft stresses. With the Martin fifth wheel the trun- 
nions of the lower section allow a longitudinal move- 
ment of the body for the truck, so that there is no 
strain upon either, although the support of the load 
by the truck is not varied, and the transverse or cross- 
wise stress that may result from turning, or when on 
crowned highway surfaces, is compensated by the 
truck springs. 

This fitting is designed for heavy service and there 
is no reason for its adjustment and it requires abso- 
lutely no attention. The lower part of the fifth wheel 
can be bolted or clamped to the truck or vehicle frame, 
so that it may be quickly removed, yet it will not be 



in fact any type of equipment where large capacity is 
essential. 

While the statements may be applied to trucks in 
general, the Martin fifth wheel can be used with a 
Ford chassis, so that with a trailer the vehicle shall 
have a load capacity of 1500 pounds, and this is de- 
signed to be attached with clamps so that the change 
can be quickly made from passenger to freight carry- 
ing and without the use of special tools. 

The Ford equipment is built with an 18-inch circle 
and sells for $25 ; for the trucks of from one to three 
tons capacity it has a 32-inch circle and sells for $80, 
and for four to five-ton trucks with a 36-inch circle, 
selling for $90. Extra upper circles are supplied at 
the respective costs of $3, $8 and $9. Wagons can be 
converted for use with this equipment, but better re- 
sults are generally obtained with heavier wheels and 
axles because of the heavy strains upon them. 
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ELECTRIC VEHICLE PRACTISE. 

The Electrolyte of Edison Alkaline-Nickel-Iron Cells, Characteristics in Operation, Period of 
Usefulness, Testing for Height and Flushing and Renewing — Hydrometer 
Readings and Influences of Temperature on Density. 

By William W. Scott. 



THE Edison alkaline-nickel-iron cell when it is as- 
sembled is so built that it cannot be opened save 
at the vent or filler cap. So far as experience has 
taught there is no reason why it should be disassem- 
bled at any time, for the element does not deteriorate 
as do those of other types of cells. The interior of the 
can or container is covered with a plating of nickel, 
fused into the surface of the sheet steel, and because 
of this treatment the nickel cannot flake or "peel." 
The grids and the pencils containing the positive ac- 
tive material and the pockets packed with the negative 
active material are similarly plated, and not only is 
the metal fully protected, but the coating of nickel in- 
sures the greatest activity of the electrolyte that con- 
tacts with it. 

Nickel has great conductivity and the combination 
of the flake nickel with the nickel 
hydrate with which the pencils or 
tubes of the positive plate arc 
rilled insures the intimate contact 
of the material and the certain con- 
duction of the current through the 
grids. The iron oxide with which 
the pockets of the negative plates 
are filled is combined with a small 
volume of mercury to insure the 
greatest degree of conductivity, al- 
though iron is an excellent con- 
ductor of electric energy. 

The electrolyte is a saturated 

Full Element Anem- , , , 

bled for inatniia- solution of distilled water that has 
tion la Cell. absorbed 21 per cent of potassium 

hydrate or caustic potash. Much care is taken to insure 
the purity of the electrolyte. The potassium hydrate 
is prepared at the Edison Chemical Works, Silver 
Lake, N. J., the chemical department of the Edison 
companies, a plant that produces practically all of the 
chemicals used by the different concerns in the group. 
One of the reasons why it is so carefully produced is 
to be sure tha£ it is chemically pure, or much more 
free from impurities than what might be obtained in 
the open market. Until the European war practically 
all of the potash used in this country came from Ger- 
many, where there are large natural deposits. 

Potash is a very strong alkaline and in crude forms 
is freely used for cleaning, attacking grease in any 
form. It is often used in metal working to thoroughly 
clean the surfaces. In the form of the electrolyte the 




solution would undoubtedly act upon organic matter 
that it might contact with, but this would not affect 
the cell chemically. The reader has been informed 
that metals, car- 
bonates and or- 
ganisms intro- 
duced into lead- 
acid cells will 
have a deterior- 
ating influence, 
some of them 
more rapid than 
others, but the 
chief danger 
from foreign 
matter in an al- 
k a 1 i n e-nickel- 
iron cell would 
be from the ac- 
c u m u lation of 
particles upon 




Top of Cell Container. Shonlnic Klrmrnt, 
Before Welding on (he Top. 



the surfaces of the plates, which might obstruct the 
complete contact of the electrolyte with the active ma- 
terial, which would of necessity lessen the capacity of 
the plates and consequently affect the cell. 

That the solution may be as free from impurities 
as is possible, the water is distilled and extreme care 
is taken in mixing the electrolyte. The water is 
thoroughly pro- 
tected from any 
possibility of in- 
troiluc tion of 
foreign matter, 
and the contain- 
ers in which it is 
stored are of a 
character that 
insures the qual- 
ity of the con- 
tent. Into the 
solution is 
placed a small 
volume of lith- 
ium hydrate, a 
solution of a 
metal similar to potassium. The purpose of the lith- 
ium is to increase the activity of the electrolyte. 

Because of the manner of constructing the Edison 




The Top of nn Rdlnon Cell Can Before 
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nnd Filler. 
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alkaline-nickel-iron cell the system of inspection is 
very rigid and when ready for the ''forming" or really 
the test of capacity, the cells are filled with electrolyte 
and then they are subjected to a series of several 
•charges and discharges before they are regarded as be- 
ing in condition to be installed in service. All cells 
are required to meet the requirements of the standard 
— that is, to at least equal the rated capacity — before 
they are passed to the sales department, and this 
"forming" process is expected to develop any condi- 
tion that might be regarded as affecting the efficiency 
of a cell. 

The A types of cells are used for vehicle batteries, 
and as has been previously stated, these do not differ 
from the H types, save that they contain less electro- 
lyte. The H type cells are generally used for installa- 
tions that are not easily accessible and cannot be con- 
veniently reached for examination and attention. The 
H cells have a deeper space above the plates and are 
filled to a greater depth, as will appear in the state- 
ment which will refer to the detailing of equalizing or 
flushing. 

The filler cap of the Edison cell contains a hemis- 




llon of Completed KdUon Olln, Sl».ed from Left to Klicht. the Low Being the B Type and the Hl>i.h the 

Type — The Latter Are I'aed for Vehicle Propulalon. 

pherical valve which is intended shall be opened when 
the pressure of gas within the container is sufficient 
to lift it, but the vent is so formed that any of the so- 
lution that may be carried upward in the form of bub- 
bles during charging shall drain into the cells when 
the bubbles break. This cap should never be opened 
save for the purpose of determining the height of the 
electrolyte and for placing distilled water in the cell, 
or for renewing the solution when occasion shall re- 
quire. 

When the cells are shipped from the factory they 
are filled with electrolyte and discharged, except in 
the event of exportation, when the cells are empty, and 
with the shipment is sent specific directions for filling 
the cells and forming them. The cells are usually 
crated so that they can be carried in one position only, 
and when received ought to be in condition for serv- 
ice. However, there is possibility of some of the etec- ■ 
trolyte being lost, and for that reason all of the cells 
should be examined for the height of the electrolyte, 
and should the level be found to be below the height 
specified, the suggestion is made that the manufac- 
turer should be communicated with and advice will 
be given for the treatment of the specific case. 



The importance of the electrolyte being at the cor- 
rect height in the cells cannot be too strongly empha- 
sized. Because of the construction and design of the 
cells a comparatively small volume of electrolyte is 
used, and unless the full area of the plates is covered 
by the solution the rated capacity of the cell will not 
be obtained. To avoid the necessity of giving con- 
stant attention, the electrolyte is placed at a level that 
will insure replenishing of its volume by distilled wa- 
ter at intervals that will depend largely upon the use 
made of the battery. 

A result from charging that is characteristic of all 
liquid cells is that the water in the electrolyte is dimin- 
ished with each charge given. The water is decom- 
posed by the action of the electric current and when 
the current has sufficient amperage, or near the end of 
the charge, bubbles will rise from the surface of the 
electrolyte. These bubbles are filled with hydrogen 
gas and are carried upward against the top of the con- 
taining can. When the accumulation of gas has 
created sufficient pressure the valve in the filler cap 
will open and the gas will escape. The form of the 
valve is intended to minimize the escape of the bub- 
bles, each of 
which represents 
a very small vol- 
ume of water, 
but eventually 
sufficient water 
will be carried 
out of the cell so 
that to maintain 
the electrolyte 
at a height to 
sub merge the 
plates distilled 

water must be added as often as is necessary. 

In the water of the bubbles will be a very small 
proportion of caustic potash, a volume so small that 
it is negligible in one sense, but the loss and the re- 
plenishments of water will eventually so weaken the 
electrolyte that it must be renewed. This loss is pre- 
cisely the same as is experiencd with lead-acid cells, in 
the charging of which there is a loss of sulphuric acid 
that is carried out of the cells in the water of the bub- 
bles, gradually weakening the electrolyte, so that in 
time it must be renewed to maintain standard ef- 
ficiency. 

The standard solution of the Edison batteries con- 
tains 21 per cent, of potassium hydrate and a small 
percentage of lithum hydrate, and these proportions 
must be maintained to insure the efficient activity of 
the cell. The gradual weakening of the solution will 
be dependent largely upon the character of charging, 
but the period that one filling of the electrolyte can 
be depended upon to afford satisfactory efficiency will 
average approximately 300 complete charges and dis- 
charges, or cycles of operation, and will correspond to 
about a year of service, assuming that a battery is used 
six days a week. The Edison company recommends 
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that the electrolyte be renewed from nine to 1 1 months 
after filling, which recommendation is based on ob- 
taining positive results, and takes into consideration 

that the aver- 
age battery in 
service may 
not have been 
as car efully 
maintained as 
an Edison 
c o m p a ny's 
battery engin- 
eer would ad- 
vise. At all 
events, the re- 
newal of the 
solution at the 
expiration of 
the period 
stated is based on experience and the advice is safe 
to iollow. 

The specific gravity of the potassium hydrate so- 
lution originally placed in the cells is about 1.200 when 
measured by a hydrometer, but it may be as high as 
1.230. When the solution has a specific gravity of 
1.160 or less, it should be renewed. The renewal elec- 
trolyte ought to be obtained from the Edison com- 
pany, for it will have the correct proportions and will 
be pure. This solution differs from the original in 
that it has a specific gravity of 25 per cent, of potas- 
sium hydrate and it will contain 15 grains of lithium 
hydrate to the liter. The reason for a stronger so- 
lution is that the plates are saturated with the weaker 
solution, and to compensate for the weakening in- 
fluence of the electrolyte in the plates when the bat- 
tery is placed in service the liquid is made with great- 
er proportions of potassium hydrate and lithium 
hydrate. 

The reader should understand that the only value 
of hydrometer readings with the electrolyte of Edison 
cells is to determine the strength of the solution. The 
specific gravity of the solution is not changed by 
charging or discharging, such as is characteristic of 
the lead-acid cell, and no indication of the voltage can 
be obtained by hydrometer tests. 

The solution should be ordered for the number of 
cells, giving the type and the number of cells in the 
battery, and it is shipped in steel drums. The follow- 
ing quantities are necessary for a single cell, and for 
a battery of 60 cells of the different types stated, the 
quantities being given by liters and by gallons, the 
liter and gallon for the single cells and by gallons for 
the 60-cell battery : 



Type 


Kxaot 


Volume 


Wt-tKht 


60 Cell Battery 


Cell 


Liters 


Gallons 


Pounds 


Pounds 


Gallons 


A4 


1 


0.27 


2.80 


180 


16.8 


AS 


1.25 


0.33 


3.44 


225 


21 


AC 


1.50 


0.40 


4.20 


270 


25.2 


A 8 


2 


0.53 


5.55 


354 


33.6 


Alfl 


2.70 


0.72 


7.0 


474 


45.6 


A12 


3.20 


0.87 


9.4 


564 


54 



"pon receiving the battery the precise height of 



the electrolyte in each of the cells should be deter- 
mined, for this is extremely important if efficiency is 
expected. The better manner of learning the condi- 
tion of the electrolyte is by taking a piece of glass tube 
.25 internal inch diameter, from eight to 12 inches 
length, and on one end placing a piece of rubber tube 
that will fit snugly and is from two to three inches 
length. The end of the rubber tube should be cut 
squarely across. By introducing the end of the glass 
tube into the cells and placing a finger on the end 
of the rubber tube in the manner illustrated, the depth 
of the solution can be ascertained when the tube is 
withdrawn from the cell. The tube can be marked if 
desired with a file wet with turpentine to indicate dif- 
ferent measurements. The correct height for the type 
B2, B4, B6, A3, A4, A5 and A6 cells is .5 inch above 
the plate tops, and for type A8, A10 and A12 cells .125 
inch above the plate tops. To utilize this method of 
testing, which is illustrated, a tube not less than .1875 
internal diameter should be used, and the ends should 
be straight cut, so that when placed in the cell the 
end shall rest evenly on the plates. 

The electrolyte should never be permitted to be so 
low that the tops of the tubes of the positive plates are 
above the surface, and filling higher than the levels 
stated is not advised because of the probability of the 
depletion of the solution by being forced out in bub- 
bles by the escaping gas. 

In filling the cells to the height advised nothing 
but distilled water should be used. This is just as 
important with Edison cells as with lead-acid bat- 
teries. There are those who maintained that boiled 
rain water or melted snow or ice can be utilized, but 
these are 
quite cer- 
tain to con- 
tain impur- 
i t i e s, and 
these will 
undo ubt- 
edly affect 
the efficien- 
cy of the 
cells. Un- 
d e r no 
c i r c u in- 
stances use 
aerated or 
car bonat- 
ed water. 
Practi- 
cally all 
drink ing 
water con- 
tains car- 
bonates 
and salts 
that will have deteriorating influences. 

Distilled water can be obtained at comparatively 
small cost and in sufficient quantities to insure having 



RUBBER 
TUBING 



y«"GLASS 
TUBE 



A 3 AA. A3 A • 
A 6. A 10. A 12. 
BZH BAH. S6H 
ASH AAM ASH.AW1- 3 
ASM AIOH. A12H. -2' 




The Method of Tenting- the Height of Electro- 
lyte by Removing* a Small Quantity with a 
Vacuum Tube. 
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a sufficient supply to meet all normal requirements. 
The distilled water should not be left exposed to the 
air, and it should be kept in well corked glass bottles 
or carboys. When the water is placed in the cells care 
should be exercised to use only vessels that are posi- 
tively clean, for any foreign matter that has been 
poured into the cell cannot be taken out without re- 
moval of the entire content. Use of distilled water 
is useless unless care is taken to realize the benefit of 
its purity. That the electrolyte shall not be exposed 
to contamination the filler caps of the cells should only 
be raised, save for the fillings. 

Greater accuracy in filling, which means an econ- 
omy of water and more certainty that it is pure, can be 
obtained with the use of the special filling apparatus 
designed for this purpose. This electric apparatus is 
illustrated, and consists of a metal container that may 
be suspended on a wall or any convenient place so as 
to have the required gravity for promoting the flow. 




The Special Equipment with Electrical Alarm Dealmed Spe- 
cially for Equalizing Celln with Preah Dlatllled Water. 

Trus container is covered to protect the content. At 
the bottom is an outlet to which a rubber tube is con- 
nected. At the other end of the rubber tube is a filler 
nozzle that is curved so that it may be placed in the 
filler of the cell. A flexible wire cable atached to the 
nozzle is attached to a small battery of dry cells. On 
the battery box is a bell operated by an armature. 
There is a valve at the outlet that is operated by a 
thumb lever, a spring normally keeping it closed. 

The outlet of the nozzle is a steel tube and sur- 
rounding this is a metal sleeve that does not extend 
to the end of the outlet. In using this the nozzle end 
is placed in the filler opening of the cell as far as pos- 
sible, so that the metal sleeve will make good contact 
with the rim. Pressing the thumb lever will open 
the valve and the water will flow into the cell through 
the tube. When the solution has reached the height 
for which the instrument is designed, and which i.-, 
correct for the type of cell with which it is used, the 
bell on the battery box will ring. This is a signal to 



release the valve. With this apparatus a battery can 
be quickly and accurately filled without special exam- 
ination of the cells. The filler can be obtained from 
the Edison company. 

In addition to insuring the correct height of the 
electrolyte the filler will indicate other conditions. 
Should the bell not ring when the cell is filled to 
height, this will be an indication of a weak solution, or 
the solution is so low in the cell that the fresh water 
added could not become mixed with it and have the 
required specific gravity. In the event of the bell not 
being in adjustment or the dry cell battery exhausted, 
the signal will not bp given, and for that reason the 
filler should be tested before it is used by making a 
connection with any piece of metal between the steel 
nozzle and the metal sleeve surrounding it. This 
precaution will insure that the filler is in good order 
and will function accurately. 

In making hydrometer readings of the electrolyte 
the battery man should bear in mind that the state- 
ments that have been made relative to specific gravity 
are based on a temperature standard of 65 degrees 
Fahrenheit, and that there is some variation in speci- 
fic gravities when the temperature of the electrolyte is 
lower or higher than this standard. Generally speak- 
ing there will be an increase of two points in specific 
gravity with every 10 points decrease in temperature, 
or vice versa, and with a standard or normal solution 
the maximum and minimum for efficient service may 
be indicated by the following tabulation : 



Solution 
Temperature 
100 
90 
80 
70 
60 
50 
40 



Limits of Specitic Uravity 

Maximum Minimum 
1.192 1.152 
1.194 1.154 
1.196 1.156 
1.198 1.15" 
1.200 1.160 
1.202 1.162 
1.204 1.164 



While considerable variation in the specific gravity 
of the electrolyte is permissible and a weak electrolyte 
will temporarily impair the efficiency of a battery, 
especially at low temperatures, but there will he no 
permanent deterioration. Specific gravity readings 
should always be taken at the conclusion or near the 
end of a charge, for the gassing will have caused cir- 
culation and a uniform mixture. 

Specific gravity, however, is not always a true in- 
dication of the value of the electrolyte, as, when the 
water used for flushing or equalizing contains carbon 
dioxide or other impurities, salts may be formed which, 
while maintaining the specific gravity, are useless or 
even damaging as electrolyte. This condition w< uld 
necessitate renewal of the solution. 

The renewal of the solution does not require ex- 
perience, but does require care to prevent contamina- 
tion of the liquid. The battery should be completely 
discharged before filling, and then the cells should be 
removed from the crates. Half the content of tin- cell 
should be poured from the filler opening. Then the 
filler cap should be closed and the cell shaken vigor- 
ously so as to insure that any material that may have 
found its way into the container is distodged and «us- 
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pended in the solution. The cell can then be emptied. 

In placing the renewal solution in the cell it may 
be drawn from the steel drum in which it is received 
and poured into the cells, using a clean glass or enam- 
elled ware funnel, but a better way is to siphon it 
direct from the drum into the cell with a clean section 
of rubber tube, which will the better protect it against 
dust or foreign matter. Where practical, the drum 
may be elevated and the cells may be filled from it by 
gravity. 

Under no circumstances should the apparatus used 
for rilling the cells with water be used for renewing 
the electrolyte. 

Xo acid should be introduced into Edison cells, and 
utensils that have been used with acid should not be 
utilized, for the cell may be seriously damaged by 
acid. Where other types of batteries are in service 
the apparatus and utensils intended for Edison cells 
should be kept separate or labeled so that they will 
not be used for any others. 

The flushing or equalizing of the cells should be 
done before charging, as this will insure a thorough 
mixing of the water with the solution and a better 
efficiency of the battery. 

(To Be Continued.) 



FOSS IS PIERCE-ARROW HEAD. 



W. J. Foss, for 10 years treasurer of the Foss- 
Hughes Company, agent for the Fierce-Arrow Motor 
Car Company, with offices and salesrooms in Phila- 
delphia, Baltimore, Washington, Providence, New- 
port, R. I., and Wilmington, Del., has been made com- 
mercial manager of the Pierce-Arrow company, an of- 
fice newly created by its board of directors. 

Mr. Foss will be the direct executive of every com- 
mercial activity of the company and will have abso- 
lute authority over all sales of pleasure cars and 
trucks, advertising, publicity and service, and all of 
these department heads will be under his supervision. 
He will be associated with Col. Charles Clifton, treas- 
urer of the company, who is also chairman of the 
executive committee and a director. Mr. Foss has 
been a large factor in the industry and. his new asso- 
ciation is expected to greatly promote the- interests of 
the Pierce-Arrow company commercially. 



USE UNFINISHED PACKARD BUILDING. 



LEE NORTON RESIGNS. 



Lee Norton, vice president and general manager 
of the J. I. Case Threshing Machine Company of Ra- 
cine. Wis., who has been connected with the company 
for 26 years, has resigned and has retired to his farm. 



CENTRAL STATIONS PUSH TRUCK SALES. 



The campaign of the electric central stations to 
push the sale of electric trucks, which has been ar- 
ranged by the electrical inter- 
est, is on in earnest. Recently 
in Hartford, Conn., a two-ton 
electric truck of the Hartford 
Electric Light Company gave 
a demonstration through the 
centre of the city, hauling a 
two-ton trailer with both ve- 
hicles loaded heavily with elec- 
tric cable. The Hartford com- 
pany's electric truck sales de- 
partment has been organized 
for several years and is direct- 
ed by Manager Willis M. 
Thayer. This company is an 
active agent for the sale of 
electric trucks and has been 
very successful in placing ma- 
chines with Hartford business 
men. This company originat- 
ed the first battery exchange 
service in America, which has 
proven to be very successful. 



So pushed is the Packard Motor Car Company for 
space in which to build the) jarge number of trucks 
that are required to fill its -^reign and domestic or- 
ders that it has been necessary to use the" new truck 
construction building befortf the workmen had fin- 
ished with it. 

One hundred trucks were run into Hie structure 
for the final work upon them, while the glaziers and 
painters were still working on the roof and a concrete 
mixer was still busy laying one-half of the floor, as 
shown in the accompanying illustration. 

As each section of the floor hardened sufficiently 
to bear the weight of a truck it was put into use. 




New Track Construction Shop of the Packard Motor Car Company, Which »'•« Occupied 
While the Erection Was In Progress. 
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NEW HEAT-TREATING SYSTEM. 



Rotary Furnace Has Higher Efficiency and 
Much Greater Capacity. 



A new type of heat treating furnace designed and 
built by the engineers of the Detroit Steel Products 
Company, Detroit, Mich., has greatly simplified the 
process of tempering automobile springs, increased 
the volume of work possible and improved the ac- 
curacy of the work. 

The exterior of the furnace resembles a great 
mushroom 25 feet in diameter. Inside this shell is a 
revolving floor, operated by an electric motor, which 
makes one turn every 20 to 30 minutes. 

Through openings in the sides of the furnace jets 
of fuel oil and air play into it and are ignited by con- 
tact with the heat inside. Heat is kept even at a tem- 
perature of from 1450 to 1575 degrees. Ten pyro- 



90 to 120 degrees. From the baths the oil goes to sub- 
merged tanks under the building and is then taken to 
the roof by an elaborate system of pipes which have 
two compartments, one for the hot oil and one for cold 
water. After passing through the pipes the oil i> re- 
turned to the baths at the temperature required. 

After leaving the baths the springs which have 
been treated in the rotary furnaces go into draw fur- 
naces. They pass through these on a rotary conveyor 
for 30 minutes at a maximum temperature of 900 de- 
grees Fahrenheit, so that the hardness is modified to 
give them the necessary tensile strength. 



TRUCKS WANTED IN HONDURAS. 




Man 



aoth Oil Burning, Heat Treating- Rotary Furnace Jnnt Installed In the Plant of the 
Detroit Steel Product* Company for Tempering- Vehicle Springs. 



meter couples register the temperature and on an elec- 
tric signal board notify the operators when the tem- 
perature threatens to become too high or too low. 

In the old type furnace it was necessary to heat 
the furnace to a considerably higher temperature than 
was desired for the springs, which were heated rapid- 
ly and removed before they became too hot. The 
new furnace is heated to the exact temperature re- 
quired for the springs and they are heated slowly. 

There is no opening and closing of doors to make 
the heat difficult to control. One small permanent 
opening is sufficient. Seven men operate this furnace. 
One crew is kept busy removing heated plates as the 
revolving floor passes the opening, and the other in- 
serts new leaves. This furnace treats 50,000 pounds 
of steel a day, seven times the old furnace capacity. 

One revolution of the floor in the furnace is neces- 
sary to do the work and the springs are then placed 
in oil baths, which are kept at a temperature of from 



Orders for two five-ton trucks to carry merchan- 
dise from the coast to Teguciagalpa, Honduras, have 
been placed in America and Consul E. M. Lawton has 
reported that there are about six additional firms 
whose business is large enough to warrant their oper- 
ating trucks. All goods are 
now carried from the coast to 
the town by ox carts, which 
are loaded with 2000 pounds 
and take eight days to cover 
the outward trip of 88 miles. 
For the service the carters re- 
ceive from 75 cents to $2 a 
hundred pounds of freight, ac- 
cording to condition of the 
roads and the scarcity of for- 
age. 

The entire 88 miles of road 
is good macadam. except 
about 10 miles at the sea level 
end, which is muddy and 
heavy during the five months 
of rainy season. The road 
goes over a gradual grade to 
5000 feet above sea level and 
then gradually drops to 3200 
feet. The grades through the hills are at no |>oint 
greater than nine per cent. Gasoline sells for 50 cents 
a gallon. Chauffeurs receive $100 a month and are 
foreigners, while native helpers are paid $30 a month. 



HYATT OFFERS $1000 IN GOLD. 



"How far has your car run on Hyatt quiet bear- 
ings?" is the question propounded by the Hyatt Roller 
Bearing Company in the endeavor to obtain a wide 
variety of engineering data for its library. The com- 
pany is willing to pay $1000 for the information, the 
money to be distributed as prizes for the best answers 
as follows: First, $500; second. $200; third. $100: 
fourth. $50: fifth, $30: sixth. $20; next 10. $10 each. 

The official entry form, which each contestant for 
prizes must have, can be obtained front the company, 
at 700 Woodward avenue. Detroit. Mich. The contest 
closes Nov. 1. 
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THE AMBU ELECTRICAL TROUBLE SHOOTER. 



UPWARDS of 30 electrical systems for starting 
engines and lighting vehicles, some of which 
include ignition, to say nothing of the equipment that 
is either designed for engine starting or lighting, are 



1 




AMERICAN BUREAU OF ENGINEERING, mc. PATENT APPLIED TOR 
" 1 



1 



The Indicating- Dial of the Ambu Klectrlcnl Trouble Shooter 
for Knglne Starling Lighting SyatenM. 

manufactured commercially in America and are in- 
cluded in the equipment of a very large proportion of 
the automobile cars and trucks built. These systems 
are made in one, two, three or even a greater number 
of types, and the total is constantly being added to. 
Not only this, a single type, for instance, may be dif 
ferently installed on each make or even model of ve- 
hicle, the units being located and the wiring put in 
to best serve convenience or expediency. Statement 
is made that in the simplest of these systems as many 
as 250 different defects may be developed in service. 

What complication may arise in these systems 
while in use cannot be predicted. The repairer who 
specializes work on all makes and types of machines 
must know tbe manner of installation and the detail of 
each system to qualify him to make adjustment and 
restoration satisfactory to his customers and profit- 
able to himself. Such knowledge can only be obtained 
from special study or experience. The average garage 
electrician can only obtain the experience in a long 
period of time, and then only on such work as may 
come to him. To engage an electrical specialist would 
be impossible unless there was a certainty of con- 
tinuous use for his services. 

System Covers Every Equipment. 

The garages, public service stations and even those 
who give this work special attention have men who 
are intelligent and well informed, but their knowl- 



edge cannot keep pace with the development of the 
systems or the changes made, and at best they can 
only determine conditions by processes of elimina- 
tion. In small cities and towns expert electrical serv- 
ice is of extreme importance to the garage or the re- 
pairer's customers, because the advice of factory ex- 
perts is not often obtainable. Inability to do work 
means actual loss of patronage and the diminished 
confidence of customers. 

To meet the condition that is obvious the Ameri- 
can Bureau of Engineering, 1018-24 Wabash avenue, 
Chicago, 111., has developed for the use of electrical re- 
pairers a device that is known as the Ambu Electrical 
Trouble Shooter, with which any of the very numer- 
ous defects or causes of failure of any of the electric 
starting and lighting systems can quickly be deter- 
mined, so that with directions, charts and diagrams 
the workman can make a complete adjustment or 
restoration. Highly trained electrical experts are un- 
necessary. 

Some of the Makes of Installations. 

In developing this system a careful study has been 
made of the construction and installation of the dif- 
ferent equipments made by the following: Adlake, 
Auto-Lite, Bijur, Bosch, Briggs, Deacon, Delco, Dis- 
co, Dyneto, Entz, Easterline, Ciarford, (Iray & Davis, 
Hartford, Jesco, Leece-Xeville, National, Northeast, 
Remy, Rushmore, Simms-Huflf, Splitdorf-Apelco. U. S. 
L., Vesta, Ward- Leonard, Wagner, Wells. Westing- 
house, as well as others. 

The indicating unit is a patented instrument hav- 
ing a glass covered dial, with two levers by which it 
may be set for use on any vehicle, the indicators serv- 
ing as an index to more than 700 cards and charts 




The Manner of Indexing' the Card*, Chart* and Diagram* for 
the Reference of the Rennlrer. 

which describe the fault or failure and the means of 
repairing it. 

In the use of this instrument, if a machine is 
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brought to a shop for a repair of an electric system, 
the repairer learns the make and model, and in the in- 
dex finds the code number assigned to it. For illustra- 
tion, the designation will be assumed to be "5-6." With 
the levers the instrument is set so that the code num- 
bers appear at the top of the indicator, the figure 5 
appearing above the figure 6. One of the battery ca- 
bles is disconnected wherever convenient and one of 
the large cables of the instrument is attached to the 
battery and the other to the free end of the battery 
cable. The cables are such length that the indicator 
can be placed conveniently for observation. 

With the engine idle and the lamp circuit open the 
repairer notes the indicator at the bottom of the dial, 
which is marked "Engine Idle and Lamps Turned 
Off." If there is fault there a number will appear in 
this indicator. Having this number the repairer re- 
fers to an indexed box of cards and charts and selects 
the card marked in the section devoted to that car 
under those conditions. He finds a description of the 
condition and complete directions for restoration. 

Next he closes the lamp circuit with the engine 
idle and notes the indicator that is marked for that 
condition. Having the number he again refers to the 
card index for a description of the cause of failure and 
the necessary repair. He then makes another test 
with the engine running and the lamps in circuit, and 
consults the index. When he has completed the work 
required by the directions the electrical equipment 
ought to be thoroughly operative. 

How Time Is Economized. 

A man experienced in electrical work could do with 
voltmeters, ammeters or volt ammeters a part of the 
testing automatically done with the Ambu Trouble 
Shooter, but these instruments can only be used for 
some of the tests, and they cannot be located in the 
circuits so as to afford the most satisfactory results. 
The ammeters of the equipment may be possible 
sources of trouble and are not dependable for the very 
accurate indications necessary in making repairs of 
these systems. Without the Ambu instrument the re- 
pairer must know the exact voltage and amperage for 
each system and installation in different operating 
conditions, where to attach the ammeter or voltmeter 
to test each installation, and how to determine the 
fault that is indicated, and he must also work on ma- 
chines where the ordinary meter cannot be used. 

In using the Ambu system the repairer does not 
depend upon experience and judgment. He consults 
the instrument, refers to the index and follows direc- 
tions. With this system an expert electrician will 
save very valuable time with practically every work. 
The instrument itself will last for years. For the own- 
er of the private passenger car, or the operator of a 
fleet of trucks or delivery wagons having electrical 
equipment, the Ambu Trouble Shooter is as useful 
and economical as it is for the repairer. With it the 
drivers or mechanics can do work that is now sent to 
the electrical expert. In this system blue prints of 
wiring systems and instruction cards relate to every 



proportion of the electric equipment in service. For 
example, under Bijur is described the installation of 
those systems in Packard, Hupmobile, Jeffery. Knox, 
Apperson, Scripps-Booth, Winton and Russell-Knight 
vehicles. 

The Ambu system is sold for a moderate price, 
which includes all service for a year, so that when 
changes are made in any equipment the owner of the 
instrument is notified and supplied with correction 
cards. The correction cards describe both the old and 
the new equipment, so the old cards can be filed or 
thrown away. Service letters are also sent, so that a 
repairer has more specific advice in the improbable 
event that the original information was not sufficient- 
ly definite. The simplicity and practicability of the 
Ambu system recommends it to any garage or repairer. 



PAPERS FOR E. V. A. MEETING. 



Some very interesting subjects have been assigned 
for papers to be read before the sixth annual conven- 
tion of the Electric Vehicle Association of America at 
Cleveland, O., Oct. 18 and 19. Among the papers that 
will be presented will be : "Industrial Trucks in the 
Service of the Pennsylvania Railroad Company," by 
T. V. Buckwalter of the Pennsylvania railroad ; "The 
Electric Taxi-Cab," by I. S. Scrimger, secretary and 
general manager of the Detroit Taxi-Cab Company; 
"The Hartford Electric Company's Experience with 
Battery Maintenance and the Battery Exchange Sys- 
tem," by Samuel Ferguson, vice president of the Hart- 
ford Electric Light Company ; "The Function of the 
Electric Garage," by R. Macrea of the Commonwealth 
Edison Company, Chicago, 111. ; "Comparative Devel- 
opment of General Power and Commercial Vehicle 
Loads and the Function of Power Salesmen as Elec- 
tric Vehicle Solicitors," by Messrs. H. H. Holding, 
general power representative, and S. G. Thompson, 
general electric vehicle representative of Public Serv- 
ice Electric Company of New Jersey: "Problems We 
Are Facing and How They Can Be Met," by George 
H. Kelly, secretary of the Baker-Rauch & Lang Com- 
pany, and president of the Electric Vehicle Manufac- 
turers' Association ; ''The Field for the Small Electric 
Delivery Vehicle," by Charles A. Ward, secretary and 
treasurer of the Ward Motor Vehicle Company. Mount 
Vernon, N. Y. ; "Electric Vehicles in Municipal Serv- 
ice," by Arthur J. Slade, consulting engineer of New 
York City. 



CLAIMS FRONT WHEEL DRIVE PATENTS. 



Claiming to hold front wheel drive patents which 
cover the use of a universal joint in proximity to the 
pivoted parts of a steering knuckle. John W. Moakler 
of East Worcester, N. Y., has issued a patent notice 
which will probably mean litigation for the makers of 
front wheel drive and four-wheel drive motor trucks. 
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PRACTICAL MOTOR TRUCK MECHANICS. 



On certain types of spark plugs, sooting can be 
easily prevented if the electrodes are bent, as illus- 
trated in Fig. 34 A. When the plug is of the type 




Fig. 34— A. Centre of Shell Eleetrode Bent to Prevent Sooting; 
A, Electrode Cut Away to Insure Against Foaling I C, PI » ton 
Ring Adapted to Prevent Bxceaa UII Being Carried to to in- 
halation Chamber. 

shown at A, the shell electrode can be slightly bent 
upwards in the centre at the point marked X. If ad- 
justment cannot now be made with the central elec- 
trode it can be removed and a portion filed off. When 
assembled as shown, the contact point being elevated 
has the advantage of allowing the oil to drain away. A 
similar bend can be made on a plug of the type shown 
at Fig. 34 B. It will also be necessary to file the cen- 
tral electrode so as to permit an adjustment. 



OIL IN THE COMBUSTION CHAMBER. 



A smoky exhaust is usually the result of the pres- 
ence of oil in the combustion chamber at the time of 
ignition. When this cannot be remedied by fitting 
new piston rings, lowering the oil level, or using a 
heavier oil. the remedy shown in Fig. 34 C will 
usually prove effective. Remove the piston rings and 
with a fine file carefully round the top edges. The 
bottom edges should not be filed, however. The re- 
sult of this is that the rounded edges do not have a 
tendency to carry the lubricant up into the combus- 
tion chamber. On the downward stroke of the piston, 
however, the sharp lower edge of the rings carry the 
oil back into the crank case, thus ridding the cylinder 
of the excess of oil. 



EFFECT OF EXCESS AIR ON MIXTURE. 



A very satisfactory quality apparent in the new 
car is the ability to throttle down to a few miles an 
hour when in high speed and then almost instantly 
and always smoothly to resume the original speed. As 
the car grows older, however, the action frequently 
becomes jerky, in which case the car owner is prone 
to condemn the carburetor. This part, however, is 
not always at fault. 

The smooth action of the new car is usually due 
to the fact that the fuel mixture was received in the 
combustion chamber in correct proportion. With con- 



stant use gradual wear takes place at the point of con- 
tact between valve stem and guide. As the mixture 
is drawn into the cylinder by the suction of the piston, 
that suction also draws on excess, of air through the 
apertures left by the worn guide, as shown in the il- 
lustration at Fig. 35 A. The amount of air thus drawn 
in varies in volume and consequently prevents making 
adjustment of the carburetor that will give satisfac- 
tory results. 

Sometimes air is drawn in through loose manifold 
joints, or through loosely fitted spark plugs, or pet 
cocks, as indicated by the arrows in the illustration 
at Fig. 35 B. 

The remedy for the condition due to worn guide 
is to replace the bushings, if possible ; if not practica- 
ble, the guide must be fitted with some kind of an ad- 
justable stuffing box, several types of which are to be 
found on the market. It is unnecessary to pack the 
exhaust valve guide, as that valve is closed when the 
mixture is admitted. Manifold joints can be tight- 
ened by coating both sides of the gasket with shellac. 
The threads of the spark plug and priming cocks 
should be coated with graphite. 



SAFE STARTING. 



The compression of the motor of large trucks is 
sometimes so great that the driver must use both 
hands to turn the motor over. If the ignition switch is 
turned on this practise is very dangerous, because 
should the motor back fire, the person cranking the 
motor has no possible chance of avoiding the flying 
crank handle. Most large trucks are equipped with a 
battery and a press button starting system on the 
switch. If the truck is so equipped the safest way is 
always best. 

The carburetor may be flooded if desired and the 




A 

Worn Guided 
Admits Air 



Klg. .Itl — A, Fuel Can Diluted by Air Admitted Through Worn 
Valve Stem Guide; B, Air Leak* About Spark Pluga and In- 
take Manifold. 

throttle left wide open. With the ignition switch 
turned "off" the motor should be turned over with the 
crank a few times so as to draw a full charge of gas 
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into the cylinders. After doing this the press button 
should be worked rapidly, with the switch turned 
"On," thus igniting the compressed gas and starting 




Fig. 36 — Sprag Adapted for L ! «e with Heavy Truck* to Inanre 
Safety While Climbing; Heavy Kradea. 

the motor without the use of the crank. 

If there is no press button on the switch, the same 
suggestion will apply for first drawing gas into the 
cylinders. When the switch is thrown on one sharp 
turn of the motor will ignite the charge, so that the 
danger of accident from spinning is avoided. 



WAGON SPRAG FOR TRUCKS. 



Heavy trucks while climbing hills can be made ab- 
solutely secure from sliding back in case of accident, 
or uneven gripping of the brakes, if a sprag similar 
to that used on heavy wagons be fitted to the rear. It 
consists of a V shaped hanger, which is securely bolt- 
ed to the chassis, and a movable arm attached to the 
hanger, as illustrated in Fig. 36. When not in use 
the arm can be raised and hooked to the frame. 



REPAIR OF A CRACKED MANIFOLD. 



Chewing gum and a handkerchief are sufficient in 
some cases for an effective temporary repair to a 
cracked manifold. Such accidents are of frequent oc- 
currence on some two-cylinder motors that have brass 
intake manifolds. The break is hard to locate usually, 
but can be detected by applying kerosene oil around 
the joint, which will be sucked in at the point of break 
and thus indicates its location. If electric tape is not 
at hand, a well masticated piece of chewing gum can 
be applied to the break and held in place by a tightly 
bound handkerchief, as shown at Fig. 37 A in the il- 
lustration. A repair made with tape is shown at B. 



OIL GROOVES. 



Plain bearings are made of babbitt, brass, bronze, 
and in rare instances, of cast iron. They are to be 
found in great numbers in the earlier types of cars, 
although they have been replaced in most of the later 
models by roller and ball bearings. Plain bearings are 
exceptionally difficult to keep well lubricated, unless 



the proper types of grooves are cut. The diagram 
illustrates grooves that will insure ample lubrication. 
A small hole is drilled through the centre of the split 
bearing and small grooves should be cut into the sur- 
face of the metal with a small draw chisel. The 
grooves should lead to the different corners, but 
should not break through. The burred edges can be 
smoothed with a round file. The bearing after the 
oil grooves have been cut is illustrated at Fig. 37 B. 



REPAIRING CRACKED FRAMES. 



The only proper method of repairing a cracked 
frame is to have it welded. If, however, the motorist 
should have the misfortune to be in a section of the 
country where it is impossible to have the frame weld- 
ed, a suitable repair can be made as follows : Shape a 
piece of steel, which is a trifle thicker than the frame, 
so shaped that it will fit into the frame and extend 
for at least six inches on either side of the crack, as 
shown in the illustration. Several ^-inch holes should 
then be drilled through the piece and frame and hot 
rivets firmly positioned by sharp blows with a ham- 
mer. The operation is illustrated at Fig. 38 A. 



STRAIGHTENING FRAMES. 



Although a bent channel steel automobile frame 
can often be straightened while cold, it is considered 
the better practise to first heat the metal. A blow 
torch will generally serve this purpose. A length of 
wood should then be placed at the end of the frame, as 
illustrated, and a closed jack at the other end, the head 




Fig. 37 — A, Emergency Repair of a Cracked Manifolds B. Illaa. 
tratlng How Oil tiroovea Should Be Cut to Inaure Better 
Lubrication of Plain Bearing*. 

just touching the end of the bent section. As the metal 
becomes hot the jack can be let out a little at a time 
until the frame is fully straightened. This method is 
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better than hammering, as the action is gradual and 
the danger of cracking the metal is greatly reduced. It 
is obvious that where conditions will permit, the more 







A 




r — -\ 

B 


1 * 



Flu. 38 — A, Repairing ( racked Frames B, StrnliratenlnK Bent 
Frame with Jack and Blow Torch. 



metal allowed on either side of the crack, the stronger 
the repair. This work is shown at Fig. 38 B. 



on its axis to engage the notches in the flange at either 
side of the bar J. 



PROPER HEAT FOR BABBITT. 



A mistake frequently made is heating babbitt metal 
to a temperature too high for the making of good bear- 
ings. The correct temperature of babbitt for pouring 
is reached when the metal will ignite a small pine 
stick. If the metal is brought to a red heat it becomes 
brittle and hard when cool and readily breaks. It is a 
poor practise to mix overheated metal with new, as 
the result will not be satisfactory, the cast being brit- 
tle. 



PREVENTING HOSE FROM KINKING. 



HOW TO REMOVE DENT FROM HORN. 



Of the several methods for removing a dent from 
an automobile horn, the following simple suggestion 
is made. Make a loop in a strong brass wire, and bend 
the loop at right angles. Solder it to the dented part 
of the horn, as shown at Fig. 39 A. When the solder 
has set, place the other end of the wire in a vise and 
by giving a few firm jerks to the horn the depressed 
part will be pulled up. The wire can be removed by 
melting the solder. 



HOME MADE JACK. 



The automobile jack illustrated in Fig. 39 D-E, can 
be easily made from spare pipe fittings to be found in 
almost any shop. To a piece of one-inch pipe, about 
10 inches in length, screw on a flange, D, to serve as a 
base. Within the pipe, H, insert a J/S-inch pipe, I, that 
is 12 inches long. This should be threaded for its en- 
tire length and a cap fitted to the lower end. A bar of 
iron, J, 15 inches in length, one-quarter inch thick, 
and inches in width is shaped as shown, and a hole 
sufficiently large to admit the pipe I is 
drilled at the end. Cut a number of 
slots in periphery of a small flange, as 
shown at K. The centre of the flange 
should be bored and threaded to fit the 
pipe I. The flange is then screwed 
down on the pipe, I, until it rests on the 
pipe H. The bar J then fits over the 
flange and a hook attachment, which is 
secured to the end of the bar, insures 
its relation with the flange. A pawl, L. 
is then made from J/.x'4-inch steel 
stock about eight inches long. This is 
secured to the centre of the bar J by a 
machine screw. At the top of the pipe I, a jack head 
is made by sawing a pipe tee in two. The action of 
the jack is obvious, as it is possible to swing the pawl 



If the greatest of care is not taken when fitting 
rubber hose between the radiator and the cylinders, 
there is danger of it kinking at the point of bend. A 
simple remedy that will positively prevent this is 
shown at Fig. 39 B. From a length of 3/32-inch brass 
wire, wind a spiral spring, making about three wind- 
ings to the inch. The diameter of the spring should be 
such that it will snugly fit the inside of the hose. The 
ends of the spring should then be bent inwards to pre- 
vent them from puncturing the rubber. Fig. 39 C il- 
lustrates the assembled device. 



FOOT ATTACHMENT FOR JACK. 



Raising heavy cars with the ordinary hand oper- 
ated jack is a strenuous operation that is avoided 
when possible by the driver. A much easier method 
of operating a jack for such work is shown in Fig. 39- 
F-G. A foot stirrup is riveted to the jack handle. This 
can be made by shaping a piece of sheet steel, shown 
at (. '•, and cutting two slots at the ends so as to admit 
a strap. This can be adjusted to fit the foot snugly 
by tightening or loosening the strap as desired. It is 
obvious that this fitting will afford greater leverage 




Fig;. 



Re 
D-E. 



moving Dent from Horni B-C. Preventing Hoae from Kinking) 
Home Mndr Jack) F-U, Foot Attachment for Jack. 

than can be obtained with the hand, and it is a con- 
venience that can be appreciated by every man who 
handles a jack. 



Digitized by 



Google 



454 



THE MOTOR TRUCK 



September, 1915. 



STORE SUPPLY SERVICE. 



Wholesale Distribution from Motor Truck 
to Shoe Retailers and Repairers. 



A decidedly unusual use is made of a model F 
2000-pound capacity International motor truck by 
Norman F. Shaffer & Co., 606 Laurel avenue, Chica 
go, 111., a wholesale dealer in leather findings and shoe 
store supplies. This company for years confined its 
activities to Chicago, but occasionally sold to custom- 
ers in the suburbs and in towns adjacent to that city. 
The suburban sales were generally mail or personal 
orders, which of necessity were shipped by express 
or parcel post, some time being required for delivery 
after the orders were received. 

The possibilities of dealing direct with these cus- 
tomers and developing a much larger custom were 
sufficiently promising to justify the purchase of the 
chassis, which was equipped with a special body to 
carry a complete stock of goods from which the driver, 
who is the salesman, can make immediate delivery. 
This body, as may be judged from the accompanying 
photograph, was designed so that the stock carried 
may be instantly accessible, and a large quantity can 
be carried. The body in general appearance is full 
panel in design, but differs with the conventional type 
in a number of essentials. 

The loading section is unusually long and at the 
forward ends at either side are wide doors that raise 
and lower, being divided in the centre. So that the 
bottom halves of the doors may be dropped, to form 
shelves on which to place goods for examination. The 
forward ends of the rear mudguards are hinged and 
can be lifted out of the way of the lower halves of the 
doors as they are lowered. The rear doors of the body 
are similar in design. Five shelves, accessible by the 
side doors, extend the full width of the body. At 
either side of the rear compartment are five shelves, 
extending to the cross shelves. All the shelves are 
equidistant apart. Between the rear compartment 



shelves is a space for storage the full height of the 
body. 

The stock can be carried in packages or boxes that 
can be snugly stowed on the shelves and in the central 
space between them, and these can be conveniently 
reached by the salesman without unpacking and re- 
packing the goods at each stop. The body is solidly 
built and can be loaded to the weight capacity. The 
driver's cab is fully enclosed, having a full height door 
at the left side, with oval windows in the doors, the 
side panels and the rear partition of the compartment, 
so the driver has unusual range of vision from his seat 
and can see the interior of the body by turning. At 
the front, above the dash, is an adjustable window or 
windshield. This truck is sent as far south as Ham- 
mond, Ind., and to Chicago Heights, as far west as 
Aurora, and north to Niles Center, making trips at 
regular intervals. The head of the firm operating the 
truck states that the service is giving excellent satis- 
faction, for the customers know they can obtain stock 
of their own selection on given dates, and in what- 
ever quantities desired, and prefer this manner of pur- 
chasing to any other. W ith the truck much business 
otherwise unobtainable has been developed. 



CAN'T PREVENT USE OF ROADS. 



A member of the Motor Truck Club of New York, 
who was forbidden by the town superintendents of 
highways in two towns to use his 3>4-ton milk truck 
over the highways of those towns, has been advised by 
the legal counsel of the club to ignore the notices on 
the ground that the superintendents had exceeded 
their authority. The operation of the truck was con- 
tinued and no steps were taken to prevent its use. 



TO DRAW NEW YORK SHOW SPACE. 




International Model F Truck Kqulnpeal for the Distribution of Stock by Chicago Denier 
In Shoe Finding* to Suburban Trade. 



The drawing for space at the New York automo- 
bile show will take place at the New York office of 
the National Automobile Chamber of Commerce 
Thursday, Oct. 7, the mem- 
bers of the organization 
drawing in the morning and 
non-members in the afternoon. 
This was decided on at the last 
meeting of the chamber. 

A memorial resolution was 
passed at that time on the 
death of S. T. Davis. Jr., presi- 
dent of the Locomobile Com- 
pany of America. The cham- 
ber decided, as a result of the 
service managers' convention, 
to organize local bodies of 
service managers at Detroit, 
Chicago and Cleveland. One 
body has already been organ- 
ized in Indianapolis. 
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TRUCK OPERATES PRINTING PRESS. 



FIRE CHIEFS TEST ENGINES. 



During the tropical storm which recently inundated 
and devastated Texas coast towns, Galveston was 
flooded and both the electric light and gas systems 
were put out of commission. The newspapers depend- 
ing on electric power to get out their editions could 
not print. But a pressman in the Galveston Tribune's 
plant got the idea of jacking the rear end of a Wichita 
truck and attaching a belt to the rear wheels. This 
was done and the first edition of any newspaper to 
come out after the storm was run off. The truck it- 
self had been under water and it was remarkable that 
it should have been in condition to run the press. 



FEDERAL LUMBER TRUCK RECORD. 



The Federal Motor Truck Company, which has 
attached tape service recorders to many of the trucks 
of its customers, recently completed an analysis of the 
work of a Federal truck used by the Sterling Lumber 
and Supply Company of Chicago. 

This showed a daily average number of stops of 
6§£ ; daily average trips, 2 l / 2 ; daily average mileage, 
62.8; average per gallon of gasoline, 7.46 miles. On 
seven days during the month in which the record was 
taken, the truck made runs from Chicago to Michigan 
City, hid., and return on the same day — a distance of 
more than 116 miles. 



MOTOR TRUCK CLUB'S OUTING. 



The annual outing of the Motor Truck Club of 
New York City was held Sept. 18. A steamer that left 
the foot of East 42nd street conveyed a large number 
of members and their guests to Duer's pavilion, at 
Whitestone landing, on Long Island. Music, dancing, 
sports and bathing were the principal amusements of 
the occasion, which was planned for a date after Labor 
Day, so that all the members would have returned 
from their vacations and be free to enjoy it. The com- 
mittee of arrangements consisted of T. D. Pratt, F. 
N. Carle, H. P. Cavarly, Roderick Stevens. George H. 
Duck, W. C. Andrews, R. D. Dumont, Joseph Husson 
and M. C. Horine. 



PACKARD GETS MATERIAL BY EXPRESS. 



In its effort to rush to its factory material, which is 
needed to meet the large increase in production this 
year, the Packard Motor Car Company is using ex- 
press shipments liberally. Two Adams express cars 
drawn by a special locomotive arrived at the factory 
recently with steel from Reading, Penn. 



All employees of the Goodyear Tire and Rubber 
Company, Akron, O., who are members of the Nation- 
al Guard, receive full pay while they are on duty. A 
large number of them participated in the camp and 
manoeuvres recently held at Yellow Spring. O. 



Efficiency of Motor Equipment Demon- 
strated at Cincinnati. 



It was fitting that in Cincinnati, the city in which 
the first steam fire engine was built and where 
the first paid fire department was established in 
America, that the gasoline fire engine should prove its 
efficiency so conclusively that the most conservative 
fire chief cannot doubt it. 

One of the principal events of the annual conven- 
tion of the International Association of Fire Engineers 
was the test of gasoline pumping engines under the 
most rigid conditions — much more trying than any 
that are likely to be found in actual fire fighting. 

Providence, R. I., was chosen as the place for the 
convention next year and the following officers of the 
association were elected : Harry L. Marston, Brock- 
ton, Mass., president; T. A. Clancy, Milwaukee, Wis., 
first vice president ; A. A. Rozetta, Nashville. Tenn.. 
second vice president ; James McFall, Roanoke, Ya.. 
secretary, and George Knofflock, Mansfield, ()., treas- 
urer. 

In the tests of pumping engines the different ap- 
paratus were rated at different capacities at 120 pounds 
pressure, 200 pounds pressure and 250 pounds pres- 
sure. The test ran for six hours at 120 pounds pres- 
sure and three hours each at 200 pounds and 250 
pounds. The results were as follows : 

Ahrens-Fox engine 803, rated at 700 gallons at 120 pounds, 
showed 747 gallons at 133 pounds; rated at 350 gallons at 20* 
pounds, It snowed 385 gallons at 217 pounds; rated at 250 gal- 
lons at 250 pounds, it showed 273 gallons at 264 pounds. 

Ahrens-Fox engine 701. rated at 1100 gallons at 120 pounds, 
showed 1116 gallons at 131 pounds: rated at 550 gallons at 200- 
pounds, It showed 560 gallons at 239 pounds: rated at 450 gal- 
ions at 250 pounds, it showed 463 gallons at 274 pounds. 

Seagrave engine 13,633. rated at 1100 gallons at 120 pounds, 
showed 1124 at 133 pounds; rated at 750 gallons at 200 pounds, 
it showed 765 gallons at 210 pounds: rated at 6n» gallons at 
250 pounds, it showed 618 gallons at 259 pounds. 

Seagrave engine 13,541, rated at 800 gallons at 120 pounds, 
showed 800 gallons at 136 pounds: rated at 50m gallons at 200- 
pounds, it showed 506 gallons at 216 pounds: rated at 350 gal- 
ions at 250 pounds. It showed 382 gallons at 205 pounds. 

Seagrave engine 13.222, rated at 500 gallons at 120 pounds, 
showed 537 gallons at 136 pounds; rated at 300 gallons at 200 
pounds, it showed 339 gallons at 208 pounds: rated at 200 gal- 
ions at 250 pounds, it showed 233 gallons at 260 pounds. 

American I>a France engine 948. rated at 500 gallons at 
120 pounds, showed 513 gallons at 131 pounds: rated at 275 
gallons at 200 pounds, it showed 292 gallons at 223 pounds; 
rated at 250 gallons at 250 pounds. It showed 265 gallons at 
259.5 pounds. 

American La France engine 949. rated at 900 gallons at 
120 pounds, showed 928 gallons at 132 pounds: rated at 450 
gallons at 200 pounds. It showed 477 gallons at 21S pounds: 
rated at 400 gallons at 250 pounds. It showed 419 gallons at 
256 pounds. 

Robinson engine 754. rated at 900 gallons at 120 pounds, 
showed 900 gallons at 120 pounds. This engine was shut down 
during the first test owing to the heating of a rear crank pin 
bearing in the pump. 

Robinson engine 766. rated at 800 gallons at 120 pounds, 
showed 817 gallons at 130 pounds: rated at 500 gallons at 20O 
pounds, it showed 514 gallons at 220 pounds; rated at 350 gal- 
lons at 250 pounds, it showed 385 gallons at 276 pounds. With- 
in 10 minutes of finishing the test tin- operator increased the 
pressure and the air dome of the pump was ruptured. 



Five new buildings of steel sash construction of 
the most modern and fireproof type are being con- 
structed at the Akron plant of the Goodyear Tire and 
Rubber Company, and when these are completed 2000 
additional persons will be employed by the company. 
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MECHANICAL QUERIES ANSWERED. 



Determining the Poles — B. N. T., Westneld, Mm. 

I have painted the box which encloses the storage hattery 
and. through carelessness, I neglected to mark the different 
poles. Can you tell me of some test which will show the dif- 
ferent poles? 

There are several methods which may be success- 
fully applied. One of the simplest, however, is as fol- 
lows : Draw a small amount of electrolyte from the 




Determining the Polarity of Electric Wiring by Dipping In 
Electrolyte 

storage battery and place it in an ordinary drinking 
glass. Connect the wires to the different terminals of 
the battery and place the other ends of the wires, tak- 
ing care that they are brightly polished, in the elec- 
trolyte in the glass. Holding the wires slightly apart 
it will be noted that minute bubbles will appear at 
both wires. A closer examination, however, will re- 
veal that there are more bubbles at one wire than at 
the oilier. The greater number will indicate the nega- 
tive pole. The reason for this is that the electricity in 
passing from pole to pole separates the constituents 
of the water. 

The chemical formula for water is H" — O, that is, 
two parts of hydrogen and one part oxygen. These 
gases collect around the poles, hydrogen appearing at 
the negative and oxygen at the positive pole. If the 
wires are placed closely together in the electrolyte, it 
will be seen that the bubbles pass from one pole to the 
other, always leaving the positive or north pole and 
flowing to the negative or south pole. The accom- 
panying illustrations show the results of the tests. If 
a voltmeter is at hand, the wires may be connected 
to the different terminals of the instrument. If the 
indicating finger registers the amount of voltage, it is 
certain that the positive wire is connected to the 
positive pole of the voltmeter. 



Hendllght Adjustment — J. I.. B., Xcncaatle, lnd. 

I recently secured electric headlights for my truck. One 
lamp seems to produce a stronger light than the other when 
they are tested separately. Both lights, however, seem to burn 
brightly, can you suggest what the trouble may be? 

Tt would appear that one of the lamp bulbs is out 
of focus with the reflector, although I would suggest 
that you change the bulbs around to ascertain that the 
effect is the same. Modern electric lights are fitted 
with some means for adjustment, usually a screw at 
the back of the lam]). The reflector can be placed so 
as to project the light by tightening or loosening the 
screw. One can also well state that the lamps should 



be tilted slightly inward if the best results are to be 
obtained. This brings the rays of both lights together 
at a point distant from the machine and furnishes a 
powerful searchlight. This adjustment is shown in the 
accompanying illustration. 



Model A Stromberg Adjustments — Subscriber, M Iddlrtowm. Conn. 

Will you explain the adjustment of the Stromberg model A 
carburetor? Has this carburetor a low and high-speed adjust- 
ment? 

Stromberg carburetors are adjusted by the air 
valve, which is shown at the upper right of the accom- 
panying illustration. The valve is mounted between 
two coil springs, the lower one being for low speeds 
and the upper one for high speeds. If the correct level 
is obtained it will be unnecessary to move any other 
part. Should, however, it be desired to examine the 
spray nozzle, remove the plug at the bottom of the 
mixing chamber and insert the blade of a small screw 
driver in the hole. The slot in the nozzle tip will be 
engaged and by turning to the left the nozzle will un- 
screw and drop down. 

The first operation is to grip the small spring at 
the top and determine that there is about 1/32-inch 
play. If the spring is tight, turn the nut at tire bot- 
tom of the spring to the right until the proper play is 
obtained. Now turn the small, round sleeve at the 
bottom of the air valve stem until the air valve drops 
from its seat. The sleeve should then be turned back 
until the valve slightly touches its seat, after which 
about three extra notches may be added. With the 
spark retarded the motor should now be started, the 
throttle being opened but little. The throttle lever 
can now be fully retarded and the adjustment nut at 
the bottom turned a notch at a time in either direction 
until the motor runs slowly and smoothly. This is 
the low speed adjustment. 
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The Means of Adjusting ■ Stromberg Model A Carburetor for 
Different Speeds. 

With the spark advanced, quickly snap the fuel 
lever up and down. If the motor hesitates or there is 
a spitting noise, too much air is taken into the mixture 
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ami the small nut under the top spring should be 
turned up until the correct proportions are obtained. 
Should there be no spitting noise at the first sudden 
upthrow of the throttle, it is advisable to screw the 
small nut down until the noise is made and then back 
until it ceases. By this method the mixture may be 
thinned as fine as possible. 



cant when the motor is operated on its own power 
for at least 200 miles. 



Care of Chnlnx — \. M. J., Worcester, >In»». 

What care should be given the driving chains of a truck If 
lei .rthy and satisfactory service is to be obtained? 

No fixed rule can be applied to the care of chains 
ami experience alone can teach the owner the degree 
of attention necessary. Load and road conditions are 
material factors. Usually long service can be obtained 
if the chains be removed from the chassis at the end of 
each week and soaked for 24 hours or more in kero- 
sene, after which they should be placed in hot tallow 
and boiled, which insures that the lubricant penetrate 
to all joints. When the chains are attached to the 
car, graphited grease should be placed on the rolls. 



Jerky Action with Second Gcnr — K. G. R„ Trenton, N. J. 

I own a six-cylinder touring chassis car converted for com- 
mercial haulage. I have recently experienced a trouble when 
the intermediate gear is engaged which 1 cannot locate. The 
action is jerky and there is considerable noise, not unlike there 
whs a loose bearing. Can you advise me what the trouble 
mit-'ht be? 

Your query implies that the only time the jerky 
action is experienced is when the intermediate gear is 
engaged. This is sufficient proof that the bearings 
are tight, for if they were not there would be a knock 
with any gear engaged. If you remove the grease 
from the transmission gearset case and examine the 
intermediate gear, you will probably find one or more 
teeth of the gear broken. It is imperative that you 
make immediate examination of the case, for the 
broken pieces may be carried between the teeth of 
other gears and cause further damage. If a new gear 
cannot be quickly obtained the machine may be oper- 
ated if a selective drive by omitting the gear and al- 
ways changing from low to high. If it is a progres- 
sive type gearset, you will have to exercise the utter- 
most care, as the remaining teeth of the gear can be 
easily broken. 



Tight Bearings — B. L.. F., Tarrytown, N. V. 

I recently overhauled my small truck and fitted several new 
bearings. I made the bearings myself, having a lathe and drill 
In the garage. The motor overheats very quickly. I would 
like to know if there is any danger of damage being done and 
If it is advisable to make the bearings larger. 

It is evident that the bearings have been fitted too 
tightly. Of course there is always the possibility of 
doing damage to the motor by allowing it to become 
overheated. As you state that you have a lathe in the 
garage, I would suggest that you remove the body 
from the chassis and run a belt from the lathe around 
the flywheel and operate the engine in this manner for 
about a half day. When a large quantity of oil is used, 
usually the bearings will wear into a good seat. I 
would also advise the use of an excess amount of lubri- 



Planetary Tranmnbmlon— B. M. (a., Colnasbns, O. 

I have purchased a second-hand, two-cylinder truck and 
as the gearset is a planetary type, I would like you to describe 
its construction and operation. 

Planetary types of transmission gearsets have two 
forward and one reverse speed ratios. The gearing is 
constantly in mesh, so the operator cannot strip the 
gears by careless shifting. The main member of the 
set is a spur gear, which is keyed to the drive shaft 
and meshes with small spur pinions carried on suit- 
able spiders. These pinions in turn mesh with an in- 
ternal gear drum. The action is extremely simple, but 
can be better understood by referring to the accom- 
panying illustrations while following the description 
of the action. Should you desire the low speed a band 
is pressed which holds the internal gear drum A. As 
stated above, the spur gear B is attached to the drive 
shaft and must rotate in the direction indicated by the 
arrow. This drives the small pinions C, carried by the 
spider D, in the direction indicated. As the large in- 
ternal gear is securely held by a braking device, it 
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The Principle of Operation of a Conventional Type of Plane- 
tary Gearact. 

cannot rotate. This compels the pinions to travel 
around the inner periphery of the drum, which action 
causes the spider to rotate at a reduced rate of speed. 
Next consider the reverse speed. To simplify matters, 
consider that the driving sprocket is attached to the 
internal gear drum A. Hold the drum to which the 
small pinions are attached. The action is somewhat 
similar to the one described above. The spur gear B 
rotates with the engine. The spider to which the pin- 
ions are attached is held. This causes the pinions to 
rotate on their axes and to drive the internal gear A 
in a motion which is the reverse of the engine. The 
principle of operation never varies, although usually 
two sets of gears are used, one for low and the other 
for reverse. The high speed is a direct drive from 
the engine to the rear axle and is obtained by clamp- 
ing all parts together so that they revolve in the same 
direction and at the same speed. This is accom- 
plished by some type of clutch. A high speed cone, as 
shown on this page is forced between the spreading 
fingers, which in turn compel the clutch to grip. As 
the cone is keyed to the mainshaft it must revolve at 
like speed and thus the entire gearset is locked to the 
engine shaft. 
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SCiliXTlFIC knowledge, system and efficiency 
ha\e accomplished marvelous results in indus- 
try. The values of these factors, which can be 
applied very generally, have not been standardized, 
because other \ariauies must be considered. No one 
will maintain that the limitations of industrial de- 
velopment have been reached. The possibilities of the 
application of these factors to agriculture are just be- 
ginning to be realized by those who have studied the 
subject. 

Farming has been regarded as an occupation for 
those who were not fitted for industry or commerce. 
Its opportunities were believed to be extremely lim- 
ited, but there is no question whatever that these are 
equal, if not greater, than any offered by any other 
form of endeavor. Without agriculture the world's 
population would not exist. Within a comparatively 
few years the national and the states' governments 
have co-oper- 
ated in sys- 
tematic inves- 
tigation and 
research that 
has proven 
that there is 
equal need of 
o r ganization, 
system, 
science and 
method in cul- 
tivating the 
land, and ag- 
ricultural col- 
leges and 
s c h ools, ex- 
p e r i m ental 
stations and 
bureaus are 
e d u cat ing 
farmers as a 

• j MemaurlnK tke Depth of Farrow Made by a 

c 1 a s s. a n d 




young men as specialists, who are revolutionizing 
farming. 

The purpose is to obtain greater productivity from 
farms. This may be either by intensified farming or 
by the cultivation of larger areas. In the sections of 
the country that are thickly populated, especially near 
the larger cities, intensified farming has been, practised 
with results that are almost unbelievable. Property 
that is extremely valuable has been devoted to the 
growing of crops that are quickly marketed and are 
sold for high prices. Quality, successive plantings and 
control of volume are essential factors. 

Factors of Intensive Farming. 
In intensive farming climatic conditions are largely 
controlled by growing out-of-season crops in hot 
houses, where plants are either propagated or grown, 
by the use of irrigation systems, by special facilities 
for harvesting, sorting, grading, packing, handling and 

t r a n s p ort- 
ing ; the scien- 
t i fi c propor- 
tioning of fer- 
tilizers with 
the soils to 
adapt them to 
different prod- 
ucts, the cul- 
t i v a tion of 
what will in 
the least time 
restore the 
fertility of the 
ground, the 
rota tion of 
crops with 
r e f erence to 
tillable areas, 
and the use of 
the best and 
the most high- 
ly developed 



Canir Plow at the Fnrm Demonstration at 
Enid, Okla„ Tain Year. 
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Spectator* FolloirlnK and Observing- the Work Done with the Farm Tractor* 
Southwest Tractor Show at Bold, Okln. 

machinery, are adopted without question. These are 
the reasons why land worth thousands of dollars an 
acre can be used for agriculture with large profit. 

The crops grown are usually sold for immediate 
consumption. Highest quality and early delivery are 
vital essentials. Distance practically governs trans- 
portation expense. The land value restricts the area 
that can be used, and greatest production is necessary 
to insure profit. The more continuous the land can 
be worked the greater the yield. On such farms the 
work is as nearly continuous as is possible, and even 
out of doors cultivation or preparation is progressing 
during all the time the ground can be worked. 
Specialization on Large Farms. 

While concentration has been the rule with such 
farms as these, a different character of agriculture has 



been practised in sections 
more removed from the cities. 
The crops are generally one 
to the season, but the ground 
is as carefully worked, the pe- 
riod of preparation has been 
greatly extended and extreme 
care is taken to produce large 
yields. To the development 
of farms of this classification 
the endeavors of the agricul- 
tural specialists, organiza- 
tions and institutions are di- 
rected. Because climatic con- 
ditions must govern the work 
to a larger degree than in in- 
tensive farming, extremely 
careful preparation and culti- 
vation are absolutely necessary, and harvesting is gen- 
erally at highest pressure. The facilities and methods 
must be equal to those required for intensified farm- 
ing, though different in character. 

The problem of labor is vitally important. The 
supply cannot be controlled and wages are increasing 
constantly. Farming machinery has been devised to 
save labor, this being generally of type to be operated 
with horses or mules. The utility of these machines 
has been established throughout the world. No one 
questions their value as compared with hand tools and 
they are purchased without hesitancy by the small 
farmers. The value of such tools is limited by the 
physical limitations of the animals. 

Even those who assume to know may maintain that 
the small farms are to be found in the East and that 
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The Kind of a Furrow That In Made by a (>■■( Plow Drawn by a Tractor. Thin Reins an Incident of the Prairie Plowing 
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ilraHoo Fields nt Chnmpni K n, 111., Where More Than 30,000 People Wit- 
ncaaed the Work of Trnctora nnd Farm Machinery. 



they increase in general proportions as one goes West, 
probably from the assumption that land is cheaper in 
price as one moves across the continent. But there 
are many thousand farms in the East that are rated 
as large because of the value of the crops, and, strange 
as this may appear, not a few of the eastern farmers 
are men attracted from the West to the East because 
of the better markets and the great reduction of the 
transportation expense in disposing of their crops. 
Many of them are cultivating eastern farms on what 
is regarded as large scale and combining with this 
dairying and other industries that are far more profit- 
able than in the West. 

The large farms of the East are devoted more to 
the staple crops, which are scientifically worked and 
specialized. The best of machinery is used and the 
operations are as a rule carefully systematized. There 
are, however, limitations to operating because of the 
cost of equipment. That is, every farmer who is a 
business man seeks to minimize his fixed charges. He 
cannot afford to maintain what he cannot use with a 
reasonable assurance of profit. Machine tools are 
cheaper than those operated with animals because 
there is operating expense only while they are used. 

The power machines that obviate the use of horses 
intensely interest the farmer. 
The farm tractor of today is 
very efficient. It may be of 
any desired power and it may 
burn gasoline or kerosene as 
fuel. The first tractors were 
intended for large farming 
operations, but those now 
built are of comparatively 
small size, with capacity of 
doing work for which from 
two to 20 animals would be 
required. One of the great- 
est influences for tractor de- 
velopment was the automo- 
bile, and many of the princi- 
ples of motor car or truck 
construction are embodied in 
them. 



The first machines were ex- 
pensive and few believed they 
could profitably invest in them. 
Not only this, but a handful of 
manufacturers, aside from 
those engaged in building other 
agricultural machinery, could 
afford the extremely expensive 
experimental work necessary 
to practically perfecting them. 
Besides this, the manufactur- 
ers were compelled to begin 
campaigns to educate the farm- 
ing interests of the country to 
the utility of these machines. 
Those who sold tractors did 
so on the basis of replacement of animals, this being 
parallel to the experience of those who first sold motor 
trucks, because they had no definite data and little or 
no knowledge of the operating economies and ef- 
ficiencies that were practical or possible. Today 
tractors are sold largely, if not wholly on the practical 
knowledge of increased production of crops because of 
the better cultivation. 

Better Cultivation Is Better Crops. 
American farms produce the largest crops of the 
world in ratio to men engaged in farming, but on the 
basis of acreage the yield is far less than in Europe, 
where the land is highly valued and labor compara- 
tively cheap, the American production being from 40 
to 75 per cent, of the European averages. 

The best authorities on agriculture maintain that 
quality of seed, the fertility of the land, the climatic 
conditions and the means of cultivation are the gov- 
erning factors of crop production. By planting what 
the soil is best adapted to produce, a condition that 
can be accurately determined, and choice of seed, two 
of these are within reasonable control of the farmer. 
Climatic conditions can only be judged from experi- 
ence and forecasted with prudence, but even with 
what may appear to be decided uncertainty, foresight 




Plowlna; Prairie Land to Standard Depth with a Small Type Tractor at the Exhibition at 
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Another Example of thr Work of thr Tractor In Plowing Shown at tar Exhibition nt Fre- 
mont, Neb. 

is often an admirable insurance against crop losses. 
Some Practical Results. 
With reference to better cultivating: From every 
angle results are dependent upon the preparation of 
the soil, and the more time that can be devoted to this 
the greater the yield. The universal spring plowing, 
once regarded as sufficient loosening of the earth, 
which was followed by harrowing, is now believed to 
be wholly inadequate, and more frequent turning and 
to greater depth has been proven necessary. This 
means plowing oftener, with different type plows or 
discs and work with varying tools to obtain thorough 
pulverization to provide suitable root beds, the neces- 
sary supply of plant food, the retention of sufficient 
water to insure full growth and to kill weeds, worms 
and insects. 

The preparation that will obtain all this cannot be 
done in the limited time after the winter weather, for 
the ground must be sufficiently dry to work, and when 



plowed or otherwise worked 
in the autumn after harvest- 
ing it is more easily prepared 
and is in much better condi- 
tion in the spring. The period 
of planting is comparatively 
brief, and the harvest abso- 
lutely depends upon how well 
the ground is made ready. 
Cultivation to kill weeds and 
loosen the soil while the crops 
are growing and maturing is 
varied by conditions, but har- 
vesting must be done quickly 
and skillfully to preserve the 
crops. 

The facilities and equip- 
ment for doing the field work 
are the big problems for the farmer, especially when 
so much is dependent upon weather, for ground cannot 
be well worked unless reasonably dry. When prepara- 
tion and planting and harvesting are to be done min- 
utes are worth hours of any other time of the year. 
The farmer who operates on a large scale must have 
animals and machinery, or power and machinery, and 
seemingly the expense is large for the periods each 
are in use. In other words, the overhead charges of 
capital invested, interest, taxes, insurance, mainte- 
nance and repair are apparently much greater than for 
industry where there is more continuous utilization, 
and some of these items are as large as they would be 
in towns or cities. 

Efficiency a Determining Factor. 
At this point in the consideration efficiency is the 
determining factor. In contrast with animals the trac- 
tor can be approved because with ordinary care its 
service may be extended over a generation at least. 




Wheat HarvratInK with Trnc-tor-Drawn Machinery, Work That Can Be Done Very Rapidly and nt Ureatly Lemened Coat, Even 
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An Avery Tractor with Dl*c Flown and Harrow* Attached for Working Field* That Hate 

Bern Under Cultivation. 

Unless operated there is operating or maintenance 
cost. It will do the work of a given number of ani- 
mals, but it may be worked constantly. 24 hours a day 
and as many days as necessary with uniform results. 
With the use of lamps it may be used as well by night 
as by day. Fuel can always be obtained. Expert me- 
chanics are not needed. Labor can be dispensed with. 
The expense depends upon the use made of the ma- 
chine, but obviously there is an elasticity and a reserve 
that would not be possible without a very much larger 
number of animals and farming machinery than would 
be maintained on a basis, perhaps, of acres cultivated. 
Of course, the more a tractor is used the greater its 
value and the less is the cost based on the yield of crop 
to the acre. 

The Power Rating of Trailers. 

The statement is made by those who have given 
the subject careful attention that for general purposes 
a tractor can, without considering reserve capacity, be 
rated as equal to one horse for every two horsepower 
of its rating. That is, four horses equal an eight- 
horsepower machine, and so on, although the manu- 
facturers of tractors are already seriously considering 
the advisability of rating the tractors by the number 
of plows of standard type that it can haul in a given 
condition of ground, this being a specification that can 
be the better understood by the buyers, and which 
can be demonstrated in practise. Conditions for plow- 
ing undoubtedly differ materially, but rating by num- 



ber of plows, with possibly 
the qualification of depth of 
plowing, could not be misun- 
derstood and would be a 
definite statement of capacity. 
Incidentally this would obvi- 
ate any difference in judg- 
ment of horse work. 
Facts of Operating Expense. 

The operating expense of 
a tractor is dependent largely 
upon the consumption of fuel. 
Probably the best estimate is 
that given for internal com- 
bustion engines that are 
worked normally — a pint a horsepower an hour, and 
the lubricant can be estimated on a conservative basis 
as approximately equally 1/12 the quantity of fuel 
consumed. These figures will unquestionably vary 
according to the work, but they will be found fairly 
accurate. The labor cost is what the employer makes 
it, but from $1.50 to $2 a day is liberal. The number 
of working days of the year will vary decidedly, and 
probably 50 will be a reasonable average unless the 
owner could utilize them for other purposes, but as 
tractors can be used as power plants for any machine 
work, milk separating, grain separating, corn shelling, 
feed cutting, ensilage cutting, churning, wood sawing, 
shredding, thrashing, pumping, besides both heavy 
and light field cultivation, by belt attachment, the util- 
ity is obvious. 

Animals could not be practically utilized for many 
of the purposes mentioned, and in contrast with these 
statement should be made that horses work an aver- 
age of 100 days a year on farms, and their cost for food 
alone is approximately $80 a year, or 80 cents a work- 
ing day. Governmental survey has established that 
the expense of caring for a horse is 170 hours' work 
annually, or an average of 17 working days of the year. 
This does not include the items of shoeing, veterinary 
attention, depreciation, interest, taxes, insurance, 
stable rent or other fixed charges. In other words, 
while the machine might be worked from 60 to 75 days 
a year, horses are seldom worked more than 100 days. 




Avery Tractor Drawing- a Train of Farm Wagona, a Manner of Highway Traaaportatlon That la Intensely Practical and Eco- 
nomical an Compared with Horae Haulage. 
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Bullock "Creeping" Trnctor Pulling Two Section* of Dlnr Har- 
row and a Cut-Away Harrow Weighted with 400 Pound* of 
Stone. 

The operating cost of the tractor ceases unless worked, 
while the horse cost continues uninterruptedly. 
The Choice of Tractors. 

The choice of a tractor depends entirely upon the 
conditions in which it is to be worked. Some work 
requires small machines and other large. There is just 
as much range for judgment as there is in determining 
what capacity truck to use for a given service. The 
size of the unit chosen ought to he based on the char- 
acter of the land, the crops and the area to be culti- 
vated, as well as the time that is available for cultiva- 
tion, and the machine ought to have sufficient power 
so that it need not be overloaded. The purpose should 
be to do the work in the best way and in the least time, 
for time is extremely valuable when the work is neces- 
sary, and operating cost with the smaller machine is 
not sufficiently less to compensate for the additional 
time required. 

No tractor should be purchased on the basis of re- 
placing horses alone, but with the purpose of doing 
work that will produce larger and more valuable crops 
from the same area cultivated, or cultivating a greater 
area and producing equally good crops, for in any 
event the fixed charges of the farm will only decrease 
as its productiveness is increased. The general estim- 
ates of work possible with tractors are that with an 
allowance of four horses to a driver a 12-horsepower 
machine will do the work of two men, that a 20-25- 




Bullock "Creeping-" Tractor Hauling Two Section* of OIhc Har- 
row, Cultivating 35 Acre* a Dnj. 



horsepower tractor will do the work of three men, that 
a 40-horsepower tractor will do the work of five men, 
one man operating the machine. But what is of equal 
importance is that the work is uniformly and well 
done. 

The Period of Service. 

In determinations of animal service 10 years is 
rated as the average life of horses or mules, and for 
practical comparisons the same period may be as- 
signed for tractors, but as a matter of fact of the 18 
tractors that were built 13 years ago by one of the 
pioneer companies, and these were not the more high- 
ly perfected machines of today, 17 are in service and 
are so efficient that the owners, with long knowledge 
of the possibilities of power farming machinery, have 
not replaced them. This is a practical illustration of 
tractor life. Undoubtedly with good care a score of 
years would not be too long a period to depend upon. 

For three years the farmers of the middle west 
have had the benefit of exhibitions and demonstrations 
of tractors in addition to those incident to the annual 
agricultural exhibitions. These were preceded by 




A Light Tractor and Gang of Flown, Denlgned for Work on 
Farm* of Small Slxe. 

competitions held at Winnipeg, Canada, where for sev- 
eral years the manufacturers of the United States and 
the British provinces participated in trials that were 
organized under government officials, and projected 
for the purpose of directly benefiting the farming in- 
terests. 

This Year's Farm Machine Demonstrations. 

The first one in the United States took place in 
1913. but this year exhibitions were made at Hutchin- 
son, Kan. ; Enid. Okla. ; Champaign, 111. ; Fremont, 
Neb. ; Sioux Fall, S. D., and Bloomington. 111. At 
these no prizes were offered, the manufacturers sim- 
ply showing what was possible in conditions that 
could be observed by all, a number doing the same 
kind of work simultaneously. At Champaign, for in- 
stance, 31 tractor manufacturers and eight plow mak- 
ers made exhibition. The Illinois State Agricultural 
college is located there, and in connection with the 
demonstration of farming tools there were series of 
lectures and demonstrations of farming methods di- 
rected by the college faculty and participated in by the 
students. The purpose was to make the occasion 
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doubly attractive to all agriculturists, to interest as 
many as possible from a considerable distance, and to 
increase the scope and value of the extension courses 
of study projected by the college. The event was in 
no sense intended to promote the interests of the 
builders of tractors and other tools, but with the pres- 
tige of the state and the co-operation of differing or- 
ganizations, including the farming press, to impress 
upon the farmers the possibilities with special ma- 
chinery and the right methods to use at the right time. 

Other demonstrations were not organized with the 
co-operation of state agricultural colleges, but there 
were numerous participating interests, and these 
events were specially attractive. They were attended 
by thousands of farmers who devoted valuable time 
and came long distances. The machines were shown at 
work and the possibilities made known far better than 
would be practical from any other form of display, and 
they were studied with extreme care, for the farmers 
are fast awakening to the profit to be obtained by pro- 
ducing larger and better crops from the same acreage. 
Motor Vehicles Promote Tractor Sales. 

A fact impressed upon the observer was that a very 
large number of farmers own automobiles, have a con- 
siderable knowledge of power vehicle mechanics, and 
understand the value of machines for farming pur- 
poses. One is amply justified in the statement that for 
a greater part of the work for which horses are now 
used machine tools will be found more economical, and 
that the agriculture of the future will be with not only 
on larger scale, but with methods and facilities that 
are as scientifically developed and applied as in the 
most advanced manufacturing. 

The expansion of the automobile industry will be 
to a considerable degree responsible for this. The use 
of cars for pleasure impelled the development of high- 
ways, which were much desired by the farmers, but 
they decidedly objected to contributing to the taxes 
or in any way defraying the expense of building and 
maintaining these roads. A considerable period of 
farming prosperity and the very general use of cars by 
farmers changed the attitude toward road building, 
and the experience with automobiles is bringing about 
a knowledge of the economies of good highways and 
the possibilities of transportation with motor trucks. 

With the uses of animals for haulage steadily de- 
creasing because of the greater economy of machines, 
so far as the highways are concerned, there is every 
reason why the farmer will buy power machine tools 
that have quite as much to recommend them as have 
the automobile car or truck, and utilize horses or 
mules only where they may be, through some local 
condition, advantageous. 



DISPLAY STAND FOR MASTER PLUGS. 



The Vacuum Oil Company, Rochester, N. Y., is to 
build an addition to its plant. It will be a filter build- 
ing and will cost $17,000. This brings the company's 
expenditures for improvements up to $200,000 for the 
year. Next year it plans to spend $500,000 for factory 
expansion. 



The Hartford Machine Screw Company, Hartford, 
Conn., is offering to dealers handling Master spark 
plugs a display stand. The stand is 20 inches high, in 
three colors, with a brilliant red background. The 
plugs are in silver and blue. The stand is designed so 
that it can set on the counter, hung on the wall or 
used in connection with a window display. It calls 
attention to the fact that Master plugs have been 
adopted by the United States government and are 
used by the navy department, and also sets forth the 
selling points of Master plugs. Master spark plugs 
have been sold in much larger numbers in 1915 and 
an announcement of great interest to the trade is soon 
to be made relative to the sale of plugs in 1916. 



NEW BOOK ON BEARINGS. 



A new book entitled the "Use and Abuse of Ball 
and Roller Bearings," has been written by F. J. Ja- 
rosch, chief engineer of the Bearings Company of 
America. It is a 20-page pamphlet. Explanations and 
experiences are given in the tests which aid in the se- 
lection, mounting and lubrication of ball and roller 
bearings in automobile gears and in all other rotating 
parts. The information given is intended also to aid in 
detecting the real cause of bearing troubles. Nine- 
teen drawings are used to illustrate the text. Auto- 
mobile engineers or others interested can secure a 
copy of the booklet by application to the Joseph Dixon 
Crucible Company, Jersey City, N. J., who publish it. 



HOLLAND ENTERS BUSINESS. 



Walter E. Holland has resigned as research en- 
gineer of the Anderson Electric Car Company of De- 
troit, Mich., to become secretary and treasurer of the 
Broadway Automobile Company, Inc., of Seattle, 
Wash., which operates an exclusive electric garage 
business. The company handles Detroit electrics, 
Walker electric trucks, Ewell-Parker industrial 
trucks and Philadelphia batteries. Mr. Holland was 
for 10 years connected with the Edison Storage Bat- 
tery Company in Orange, N. J. 



The Bosch Magneto of New York announces 
that contracts for magnetos during the coming year 
have been made with it by the Federal Motor Truck 
Company, Detroit, Mich. ; the Atlantic Refining Com- 
pany, Philadelphia, Penn., and the Republic Motor 
Truck Company, Alma, Mich. 



The McCord Manufacturing Company, Detroit, 
Mich., which makes McCord radiators, McKim gas- 
kets and other automobile accessories, has purchased 
a plant at Wyandotte. Mich., where 125 men will be 
employed making gaskets. 
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MOTOR 'BUSES IN HONOLULU. 



Street Railroad Increases Facilities with 
Special Built Packard Machines. 



The remarkable demands for transportation facil- 
ities that are evidenced in all sections of the United 
States are as manifest in the island dependencies of 




Interior of the Specially Built Bodlea I »ed by the Rapid Tran- 
alt Company of Honolulu, Dewlicncd for a Tropical Climate. 

the nation as they are in the cities with which the peo- 
ple are familiar, as may be judged from the enterprise 
of the Rapid Transit Company of Honolulu. Hawaiian 
Islands, which recently placed in service a fleet of four 
machines, built by the Packard Motor Car Company 
and equipped with special bodies designed for service 
in the tropical climate. 

Honolulu has a population of approximately 60,000 
and it has a system of street railways that was con- 
structed with a view of meeting the requirements of 
the city itself, but there are rapidly growing suburban 
sections which are increasing 
in importance, and which are 
not as yet sufficiently populat- 
ed to justify the building of 
extensions of the different 
lines. 

With a view of better serv- 
ing these sections and of devel- 
oping them to a point where 
permanent transportation 
equipment might be built, the 
street railroad company decid- 
ed to establish a service with 
motor 'buses, which would be 
sufficiently elastic to be adapt- 
ed to requirements and which 
could be operated economical- 
ly. With this purpose in mind 
a plan was determined and 
four machines ordered from 



the von Hamm- Young Company, agent for the Pack- 
ard company in the islands. 

The chassis are the standard Packard two-ton 
truck type, which are standard in every respect, hav- 
ing worm and gear wheel power transmission systems, 
left side control and drive, and which have special elec- 
tric starting and lighting systems, with Golden Glow 
headlamps and a special type of windshield. The ad- 
ditional equipment stated was desirable because of the 
use of the machines for passenger service and consid- 
erable night driving would be done. 

The chassis are equipped with bodies designed and 
constructed by the Hopkins Manufacturing Company. 
Hanover, Penn., and New York City, a concern widely 
known for the excellence and diversity of the work 
turned out. These have inside seating capacity for 23 
adult persons, and there is room on the driver's seat 
for an additional passenger. Because of the desire to 
operate the machines economically the driver consti- 
tutes the entire crew. 

Entrance to the body is through a door at the for- 
ward corner of the right side, where the driver collects 
the fare. From his seat the interior of the machine 
nnd the passengers are always in sight, and the step 
is so located that he must observe the ingress and 
egress of all passengers, which is an insurance against 
accidents from starting too quickly. 

The body has nine regular street car seats built of 
steel, brass and wicker work, and there is a special 
full width seat at the rear of the body that will seat 
five persons. The sides of the body are open, but they 
are equipped with heavy curtains that are operated 
on spring rollers and are sufficient protection against 
rain or heat, and there is always ample ventilation. 
There are three dome lights at regular intervals fitted 
in the ceilings of the bodies, which are ample for all 
requirements. The exterior finish of the machines are 
standard of all the cars operated by the company, a 
deep yellow with red trimmings and aluminum letter- 




Type of Packard Two-Ton Chan hIh, Fitted with Special Body, Iliillt for the Rapid Traa- 
ult Company, Honolulu, Hawaiian lulanda. 
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ing, so they may be quickly identified in the streets. 

The machines were shipped to the islands and are 
now in service, where they are giving excellent satis- 
faction. These vehicles are ordinarily operated on 
regular routes, but should occasion require they can 
be diverted to serve any section, additional trips can 
be made, and the hours adjusted by using extra driv- 
ers. 



REPUBLIC NEWS CARRIERS. 



Chicago Daily Newspaper's 400,000 Edi- 
tion Delivered by Fleet of Trucks. 



FIGHT RAILROAD CROSSING ACCIDENTS. 



Because of the great increase in the number of 
grade crossing accidents in which automobiles have 
been struck by trains, the railroads are becoming seri- 
ously alarmed. These misfortunes have resulted in 
many damage suits and, furthermore, if they continue 
they will probably cause a nation wide demand for 
grade separations at every crossing, which would add 
enormously to railroad expense without increasing 
earning power. 

The Long Island railroad, 
the Southern railroad, and now 
the Baltimore & Ohio have be- 
gun campaigns to educate the 
motorists. The latter road is 
making observations at vari- 
ous road crossings on its lines. 

The number of cars passing 
the crossing in a day is taken 
and the number of each car is 
noted, along with the manner 
in which the driver crosses the 
tracks. The owners of the 
cars are then sent personal let- 
ters, calling attention to their 
need of greater caution in the 
future. 

According to a report is- 
sued on a day's traffic over 
the company's tracks on Fayette street, in Uniontown, 
Penn., recently, 729 cars passed the crossing in 12 
hours. Only 28 were stopped to see whether there 
was a train approaching and 24 were stopped because 
a train actually occupied the crossing. Of the 701 
that did not stop 505 were not even driving slowly. In 
52 instances the drivers looked in one direction, 135 
looked in both directions and 542 did not look at all. 

In the last year 29 automobiles have been struck 
by trains on this road. This is 16 more accidents than 
during the previous year, resulting in 23 more deaths. 



The Chicago Daily News, which has nearly 400,- 
000 papers to deliver from its plant to stations about 
the city of Chicago and the railroad stations during a 
few hours in the afternoon, operates a large number 
of Republic trucks, which are equipped with Torben- 
sen internal gear rear axles. 

Twelve of these trucks — a part of the fleet — is 
shown in the accompanying illustration. It will be 
noted that the trucks are equipped with pneumatic 
front tires and solid rear. An extra rim carrying a 
pneumatic tire is placed behind the front seat of each 
truck, so that in case of tire trouble a minimum of de- 
lay will result from making replacement. 

In newspaper service a few seconds in the time of 




Part nf a Fleet of Republic Track*, Havlnv Torbenaen Internal Gear Drive Rear 
I'aed (or the Dlntrlbntlon of the Chicago Dally Newa. 



Axlea, 



A mid-western section of the Society of Automo- 
bile Engineers was launched at a dinner given re- 
cently at the Chicago Automobile club. The new sec- 
tion will embrace Chicago, Milwaukee, Moline and 
Hartford, Wis. A temporary organization has been 
formed and a permanent body, which will apply for 
membership in the parent association, will be organ- 
ized soon. 



delivery is an important point for a circulation man- 
ager to consider, particularly when competition is se- 
vere and some extremely interesting event such as a 
world series ball game is chronicled in the paper. 

The selection of internal gear drive for such serv- 
ice is assurance of its dependability and it is neces- 
sary, too, that the axle should be suited of use on a 
truck that must travel at much higher than average 
motor vehicle speed. 

On the building just behind the second truck is a 
sign which reads "Horses For Sale" — something 
which should be worthy of note by many business men 
who have delayed until this time to replace their ani- 
mal haulage by the more modern and efficient motor 
delivery. 



Three new structures are building at the plant of 
the Republic Motor Truck Company, Alma. Mich., 
which will add 54,500 square feet of floor space to the 
factory. 
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TRACTOR HAULED BIG BOILER. 



Load of 41 Tons Moved in Philadelphia 
by New Type Knox Machine. 



tractor the load was hauled to its destination "without 
incident in comparatively short time. Because of its 
bulk the tractor's load attracted much attention in the 
streets as it passed. 



A contract was recently secured by the Henderson 
Contracting Company of Philadelphia, Penn., one of 
the largest firms in that city, to haul a 33-ton boiler 
from a power plant at Holmsburg, Penn., to the city 
power plant in Fairmount park, Philadelphia. 

The heavy, low-wheeled wagon on which the boiler 
was carried itself weighed eight tons, so that the total 
load to be moved was in all 41 tons. An estimate con- 
vinced Mr. Henderson that 28 horses would be re- 
quired to haul the load after it was in motion, and that 
10 extra horses with block tackle would be needed to 
start it every time it came to a stop. 

It is very difficult to handle so large a number of 
horses on an ordinary road and this difficulty is multi- 
plied near a large city where much other traffic is to be 
encountered. Progress of the load over a long haul 



PROVIDENCE AUTO SHOW NOV. 12. 



The annual Providence, R. I., auto show will open 
in the State Armory, in that city, Nov. 12, and will 
continue until Nov. 20. As in previous years, there 
will be a large department for the exhibition of motor 
trucks and power wagons, and because of the unusual 
demand for and interest in these machines, this will 
have a very large number of exhibitors and unusually 
complete displays. 



OIL CONSUMPTION VERY LARGE. 




A Knox Tractor Hnulinn n Boiler und Track Welshing- 41 Ton* Through Philadelphia to 
New Power Honae nt Falrmonnt Park. 

would be very slow with the horses and a great deal 
of time would be lost taking the horses home to their 
stables at night and bringing them out again in the 
morning. 

About the time the contractor was prepared to start 
operations a representative of the Knox Motors As- 
sociates called upon him and assured him that al- 
though the tractor was rated at only five to 15 tons, it 
had ample power to haul the load for him. 

Mr. Henderson was skeptical, but he decided to 
try. The attachment of the heavy tongue of the wagon 
carrying the boiler was about on the level with the 
deck of the tractor. The tongue was attached to the 
tractor by heavy chains and over blocking about 18 
inches high, which was placed on the rear of the trac- 
tor frame. 

The effect of this arrangement was to pull down 
on the rear of the tractor in proportion to its forward 
pull. The more power required to move the load, 
therefore, the greater would be traction applied to the 
Tear wheels. The start was made without difficulty 
and without power from any other source except the 



For some time the consumption of crude oil has 
been considerably in excess of production. The re- 
verse of this condition obtained a few months ago and 
large quantities of crude were stored in the oil fields. 

The oil in storage has been 
rapidly reduced and there has 
been a general increase in the 
price of crude of about 10 cents 
a barrel. It may go higher. All 
eastern refineries are working 
to full capacity. The demand 
for gasoline is particularly 
heavy and some large orders 
are filled only after delay. Tank 
steamers have frequently been 
held for several clays of late 
that gasoline could be pro- 
duced to fill them. 

Heavy shipments of crude 
from the Tampico and Tux- 
pam fields are now being made, indicating that po- 
litical conditions in those sections are again favorable 
to business. 



TRUCK REPLACES MULE TEAMS. 



The celite taken from the Kieselguhr quarries at 
Lompoc, Cal., was formerly hauled to the drying 
yards by mule teams, and the finished product. Cilocel, 
was later transported in the same way. Motor trucks 
were thought impractical because the digging away 
of the mountain makes permanent road building im- 
possible. A 2^-ton KisselKar truck was installed 
that has been used in every condition of loose road bed 
with much satisfaction. It moves more rapidly than 
mule teams and carries much larger loads. 



Two new buildings for the Kissel Motor Car Com- 
pany have been started at Hartford, Wis. They will 
provide space which will make it possible to double 
production in both passenger car and truck depart- 
ments. 
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SIGNAL WORM-DRIVEN 7000 POUND TRUCK. 



EXTREME endurance has been the main purpose 
sought in the design of the 3j/>-ton heavy duty 
truck built by the Signal Motor Truck Company, De- 
troit, Mich., which, while conventional in every re- 
spect, has been simplified and made so simple that 
care and attention can be given with minimum labor, 
and repair and maintenance is exceptionally econom- 
ical. 

The Signal company, which has specialized smaller 
types of machines, which have afforded unusually ef- 
ficient service, developed this type to meet a demand 
from owners who had, through the satisfaction ob- 
taining from the use of Signal vehicles, a knowledge 
of Signal quality, and desired larger trucks of equal 
operating efficiency. Through the use of the highest 
grade materials and parts, by 
carefully proportioning and 
adaptation, a truck has been 
produced that weighs 6800 
pounds, and yet is regarded as 
having greater endurance than 
vehicles much more heavily con- 
structed. 

The components entering 
into the trucks are selected as 
the products of specialists that 
have been proven by experience 
and service, so that there is 
nothing experimental or untried, 
while the production cost has 
been minimized through careful 
organization and extremely ef- 
ficient factory facilities. 

The designer, in building 
this truck, chose a special type 
Continental engine, a Brown- 
Lipe multiple disc clutch, a 
Brown-Lipe transmission gear- 
set. Spicer shafts and universal 

driving shaft joints, Timken David-Brown type rear 
axle and Timken front axle, Detroit springs, Gemmer 
steering gear, Stromberg carburetor, Bosch ignition, 
and with these are a number of constructional features 
that insure greater efficiency. These components are 
standard products, carefully perfected and developed 
for the specific use made of them, and the principles 
of construction are so well known that no special tools 
or facilities are necessary and no mechanic need be 
specially trained to afford the care or attention essen- 
tial to maintaining operating efficiency. 

Special Type Continental Motor. 
The Continental motor is a special type designed 
for truck duty, of heavy construction to endure severe 
operating conditions, that is highly efficient with low 
fuel and lubricant consumption. It is a four-cylinder, 
four-cycle, vertical, water cooled. L head type, with 



cylinder bore of A]/ 2 inches and stroke of inches, 
that has a rating of 32.2 horsepower by the S. A. E. 
formula, which is claimed by the maker to produce 40 
horsepower at moderate engine speeds, and to develop 
55 horsepower at 1500 revolutions a minute. This 
motor is combined with a multiple disc clutch and a 
selective type sliding gear transmission gearset in a 
unit power plant for the trucks that are built for 
American use, but when the machines are to English 
orders and for use in England, the transmission gear- 
set is with four forward speed ratios instead of three, 
and the gearbox is suspended at three points from two 
frame cross members with a longer clutch shaft and 
a shorter main shaft. The drive and control is right 
side. This change in construction is to meet the de- 




Slaraal 3V4-Ton Worn 



Driven Chaaala Equipped with ■ Steel End DlarhnrgliiK Body and 
Hydraulic Holut Elevated to Fall Height. 

mands of those who are familiar with it and who do 
not favor the unit type so generally adopted in Amer- 
ica. 

Cylinder Units Cast in Pairs. 

The cylinder units are cast in pairs from a fine 
grade of gray iron with the water jackets integral, 
there being large openings in the tops of the water 
jackets that are closed with cover plates retained by 
cap screws. The water jacket heads are cast separ- 
ately. This construction insures perfectly unobstruct- 
ed water passages and greater uniformity of the cast- 
ings. The base flanges are unusually wide and heavy. 
The units are first tested by water pressure, then 
rough bored and aged, after which they are finish bored 
and ground to standard size. The machining is very 
carefully done. Then the unit is given a final water 
pressure test to insure against leakage. 
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Rear Bad of Signal 8V4-Ton ChaMnln, Knowing thr Timken Worm Driven David Brown 
Type Rear Axle and Spring; Smipenalon. 



The crank case is of nickel aluminum alloy and is 
cast in two sections. Both have bell housing exten- 
sions at the rear to enclose the flywheel, and to which 
the clutch and gearset housings are bolted when the 
assembly is a unit, but these extensions are not pro- 
vided when the clutch and the transmission gearset 
are independent. The upper half of the crank case is 
divided by a heavy transverse web that carries the cen- 
tre main bearing. The forward ends of the sections 
are extended to house the timing gearset, there being a 
substantial cover plate that is retained by bolts. The 
lower section constitutes the oil reservoir, and in it 
are four transverse troughs or pits, into which the big 
ends of the connecting rods sweep. This is retained 
by a series of bolts and it may be quickly removed if 
there is occasion to inspect or work on the main and 
the connecting rod bearings. 

Pistons and Crankshaft. 

The pistons are long and are cast of the same 
metal as the cylinders. They are turned to standard 
dimensions and cut for four eccentric split expansion 
rings, all of which are above the wristpin. The rings 
are carefully machined to remove casting strains and 
are ground on the faces and sides. Five oil grooves 
are turned in the pistons below the ring channels to 
insure thorough distribution of the lubricant and great 
care is taken to obtain perfect alignment of the holes 
for the wristpins. After completion all pistons 



are weighed and balanced. 

The crankshaft is a special 
alloy steel drop forging that is 
\y» inches diameter that is 
heat treated, which is carefully 
ground to size. The flywheel 
nange is integral, and flanges 
are formed at either side of the 
main bearings to take end 
inrust from the clutch shaft. 
The main bearings are three. 
6 11/16 and four inches length 
respectively from front to rear, 
this giving a total bearing 
length of 10 11/16 inches. The 
camshaft is a steel drop forg- 



ing with the cams integral that is turned, rough ma- 
chined, heat treated and then ground. The camshaft 
is 2J4 inches diameter and it is mounted in three bear- 
ings that are 2y 2 , 2J4 and 1J4 inches length respective- 
ly from front to rear. The construction is such that 
the camshaft can be quickly removed after taking off 
the timing gearset cover. 

Wristpin, Connecting Rods and Valves. 
The wristpins are steel tube that is carbonized and 
ground to size, that are clamped in the small ends of 
the connecting rods, and oscillate in the bearings in 
the piston bosses. The connecting rods are drop 
forged steel I sections that are heat treated, and are 
bored and reamed so as to obtain accurate alignment. 
The connecting rod caps are retained by nickel steel 
bolts that are securely locked. The crankshaft, cam- 
shaft and connecting rod big end bearings are a high- 
grade quality of nickel babbitt, the crankshaft and con- 
necting rod bearings being retained by brass screws. 
The adjustment of the connecting rod bearings is 
made by the use of steel shims. The four timing gear- 
set gears are helical cut and are practically noiseless in 
operation. 

The valve tappets are a mushroom type, of special 
steel, and are mounted in large guides set in the base 
flanges. These are fitted with adjusting screws and 
nuts. The valves seat in ports 2% inches diameter 
and have nickel steel heads and carbon steel stems, 




Slgnnl 3Vi-Ton Worn 



Driven Chasala with Independent Four Forward Speed Ratio Ciearaet and Right Side Drive and Co 
trol. Built for Service In England. 
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Right Side of Continental Special Trnek Motor Uaed In the Unit 
Power Plant* of Slg-anl 8%-Ton Trurka. 

electrically welded, and the stem ends are hardened. 
The valves operate in long bushings, and the stems 
and tappets are protected by removable cover plates. 

The engine is cooled by water circulated through 
the jackets and a tubular radiator of large capacity by 
a gear driven centrifugal pump that has extra size 
bearings. The water inlet is at the base of the exhaust 
valves of each unit. A large fan is mounted on an ad- 
justable ball bearing in a bracket on the forward cyl- 
inder that is driven by a flat belt from a pulley on the 
water pump shaft. The radiator is a built-up type 
with cast top and bottom tanks and cast water col- 
umns and a tubular central core, which is protected 
from damage by a series of vertical bars bolted to the 
top and bottom tanks. 

The Lubricating System. 

The lubrication is by a combination force feed and 
splash system, the oil being drawn from a reservoir by 
two plunger pumps actuated by eccentrics on the 
camshaft and forced through tube to the rear main 
bearing and the timing gearset. The excess lubricant 
drains to and maintains a constant level in troughs in 
the bottom of the crank case, where splash distribu- 
tion by the sweep of the big ends of the connecting 
rods oils the cylinders, pistons, wristpins, cams, tap- 
pets and the centre main bearing. The camshaft bear- 
ings are lubricated from oil pockets cast in the walls 
of the crank case. 

The carburetor is an automatic float feed type, de- 
signed for truck service that is fitted with a hot air 
duct to promote carburetion. The ignition current is 
supplied by a Bosch NU4 type magneto, which is used 
with a fixed spark. The power plant or motor is sus- 
pended at three points — on spherical bearings on the 
ends of the arms cast integral with the flywheel hous- 
ing, and at the front by a trunnion in a steel bar that 
is mounted on helical springs. The motor is governed 
to a definite speed by a suction type governor that is 
adjustable and is secured by a padlock. 

The clutch is a Brown-Lipe multiple disc dry plate 



construction, having 14 surfaces covered with asbestos 
fabric, the friction surfaces being eight inches outer 
and six inches inner diameter. All of the tempered 
saw steel clutch plates slide on hardened and ground 
keys riveted to the outer and inner clutch drums. The 
clutch thrust is taken by a bearing that absorbs both 
radial and thrust loads. The end of the clutch shaft is 
supported by annular ball bearings mounted in the 
flywheel that are packed with vaseline. The clutch 
pedal is adjustable to compensate wear of the disc sur- 
faces. 

The transmission gearset is a Brown-Lipe selec- 
tive sliding gear type, having three forward speed 
ratios and reverse. The gears and shafts are nickel 
steel, and the shafts are carried in Timken roller bear- 
ings. The control levers and pedals are mounted on 
the gearset case. The power is transmitted by a 2j4- 
inch tubular shaft in which are three heavy Spicer uni- 
versal joints that are enclosed in metal cases. The 
rear end of the forward section of the shaft is mounted 
in a self-aligning ball bearing supported by a frame 
cross member. 

Worm Drive Rear Axle. 

The rear axle is a Timken worm and gear wheel 
David Brown construction, this being full floating, 
with a cast steel housing in three sections and 
strengthened with a truss. The worm shaft and gear 
wheel and the differential are mounted on the heavy 
cover plate of the central section, the assembly being 
a unit that can be taken out when the cover retaining 
bolts have been removed. The spindles are i l /t and 
three inches diameter. All the bearings are the Tim- 
ken roller type. The front axle is a Timken design, I 
section, 3% by 2% inches, with spindles 2% and l 1 /^ 
inches diameter, and fitted with Timken roller bear- 
ings in the steering pivots and on the axle spindles. 
The Frame and Spring Suspension. 

The frame is pressed steel, eight inches width, with 
webs i l / 2 inches width, the metal being %-inch thick- 




Valve Side of Continental Speelal Trnek Motor, Showing ta 
Flywheel Fitted for the l'»e of a Multiple Dlae < latch. 
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ness. This is strongly reinforced by three cross mem- 
bers and gusseted at top and bottom. It is suspended 
on semi-elliptic springs, a Detroit self-lubricating type 
that are guaranteed for two years against sagging, 
cracking or breaking. The front set is 45 inches 
length and three inches width, and the rear set 56 
inches length and three inches width. All the spring 
eyes are phosphor bronze bushed and all the shackle 
bolts are fitted with oil cups. The rear springs are 
shackled at both ends to very heavy hangers. The re- 
lation of the rear axle and the frame is maintained by 
sturdy radius rods that rotate on annular seats on the 
axle housing, and are pivoted to very large hangers on 
the frame so that they may have a vertical movement 
with the axle. The radius rods, which are adjustable 
for length, take all the traction and braking stresses. 
Other Chassis Details. 

The wheelbase is 168 inches and the tread is 65 
inches forward and 68 inches rear. The wheels are 
wood artillery type, having 12 2y 2 -'mch spokes in the 
front set and 14 three-inch spokes in the rear set, 
which are shod with 36 by five-inch solid band tires 
forward and 36 by five-inch dual rear tires. The tires 
are demountable. The steering column is at the left 
side, with centre gear changing and emergency brake 
levers. The fuel supply is controlled by a foot accel- 
erator. The clutch and service brake are operated by 
separate pedals. The steering gear is a Gemmer worm 
and gear truck type, with ball thrust bearings and a 
20-inch hand wheel. The brakes operate in 19-inch 
drums on the rear wheels, the shoes being internal ex- 
panding. 3^2 inches width. Each brake has approxi- 
mately 418 square inches braking surface. 

The cylindrical welded steel gasoline tank is 30 gal- 
lons capacity and is under the driver's seat. The 
frame is built with 126 inches. 144 inches or 168 inches 
loading space length behind the seat, according to the 
buyer's specifications. The frame width is 38 inches. 
Normally the machines are governed to 15 miles an 
hour, but this can be varied to meet requirements. The 
standard equipment includes driver's seat, front fend- 
ers, steps, tool box. oil side and tail lamps, horn, jack 
and kit of tools. The price, in a priming coat, is $3000 
f. o. b. Detroit. 



TRUCKS WILL REPLACE TUBES. 



KELLEY-SPRINGFIELD DIVIDENDS. 



A quarterly dividend of three per cent, has been de- 
clared by the Kelley-Springfield Motor Truck Com- 
pany, payable Nov. 15 to stockholders of record Oct. 
15. This is \ y 2 per cent, greater than formerly, but it 
represents only one-haW the company's earnings. The 
company has no debts and has a large stock of mate- 
rial, which will last well into next year. 



The Prest-( )-Lite Company, Indianapolis, Ind., has 
purchased the Brown-Smith Battery Company. 
Bloomington, III., which builds batteries for house 
lighting. No plans are announced. 



Government to Abandon Pneumatic Ser- 
vice in Large City Postoffices. 



There is much significance in the announcement 
that the contract of the postoffice department with the 
American Pneumatic Service Company for the use of 
the pneumatic tubes through which mail has been dis- 
tributed to branch postoffices in large cities is not to 
be renewed, and that after this year the work will be 
done by motor trucks. 

The American Pneumatic Service Company in- 
stalled its first service in Boston in 1901. It laid tubes 
under the street through which carriers were forced 
by compressed air at high speed from the main to the 
substation postoffices. Each carrier was about eight 
inches in diameter, rolled on wheels, and carried about 
20 pounds of mail. 

After this system had been tried in Boston similar 
services were established in New York, Philadelphia, 
Cincinnati, St. Louis and Chicago. The government 
did not own the system, but it was put in by the com- 
pany on a rental basis extending over 15 years. 

Since the parcel post distribution was inaugurated 
packages of such size that they cannot be sent out in 
the carriers have been handled in large quantities. 
Considerable time also was required in the postoffice 
to load the carriers properly, and whenever a leak de- 
veloped in the tubes much annoyance is often caused 
before they can be cleared and again be put in com- 
mission. 

During the period since the system was inaugur- 
ated the motor truck has been developed and practi- 
cally perfected. It has now been found that it is both 
cheaper and quicker to carry the mails by truck rather 
than by tube. Careful packing is unnecessary. 

The decision to replace the tubes with trucks fol- 
lows decisions dispensing with trolley service in many 
cities, so that it is evident in the view of postoffice ex- 
perts that the motor truck is the most efficient means 
of mail distribution and its use in large numbers can 
be expected in all of the larger cities of the country. 
In many cases, too. the government is buying the 
trucks instead of depending on contractors to furnish 
the service. 



Exhaustive tests are making at Oshkosh, Wis., of 
a gasoline-kerosene tractor built by A. J. and O. G. 
Patch, who were formerly designers for the Rumely 
and Fairbanks-Morse companies. One of the features 
of the machine is an electric light equipment that will 
make practical the work of the tractor at night, either 
for haulage or agricultural service. 



The Weed Chain Tire Grip Company, Bridgeport. 
Conn., has established an assembling plant at York. 
Penn.. where 60 men will be employed for a consid- 
erable length of time. 
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WISCONSIN TYPES TU AND UU HEAVY DUTY MOTORS. 



DESIGNED especially for the heavy duty required 
in truck service, the Wisconsin Motor Manu- 
facturing Company, Milwaukee. Wis., is now building 
two new sizes of motors that are designated as type 
TU and UU, these designations indicating the size. 




The engines differ in proportions only, the type TU 
having cylinder bore of four inches and the type UU 
cylinder bore of 4J4 inches, but the stroke of each is 
six inches. The type TU will produce 25.6 horse- 
power by the S. A. E. rating and the type UU 28.9 
horsepower, but because of the long stroke, the bore 
to stroke ratio being 1 :1.5. the power production is 
largely in excess of these figures. Conservatively es- 
timated, 50 per cent, can be added to the S. A. E. rat- 
ing. 

Another important characteristic of these engines 
is that they are interchangeable in all dimensions, and 
they are so built that both sizes of cylinders can be 
fitted to the same crank case, this being a condition 
that will appeal to manufacturers who are using two 
sizes of power plants. 

These engines are four-cylinder, four-cycle, water 
cooled, vertical, L head types, with the cylinders cast 
en bloc, the main purpose in designing being to pro- 
duce what will have extreme accessibility and sim- 
plicity, and will endure in operation of more than 
usual severity. The construction is such that electric 
starting and lighting systems of standard design can 
be mounted on the engines without special work or 
additional fittings being required. 

The Cylinder Block Design. 

The cylinder block is cast of a fine quality of gray 
iron with the water jacket integral, and a part of the 
intake manifold is included in the casting, this being 
two straight tubes without pockets or bends, and these 
tubes are thoroughly jacketed. The water jacket head 
is a large plate with a centre channel to direct the flow 
of water with the outlet at the forward end, that is se- 
cured to the cylinder block by a series of cap screws. 
This construction insures thorough cleaning of the 



water passages and that there shall be no obstruction 
of the circulation. The water inlet is in the centre of 
the left side at the base of the jacket. The blocks are 
pickled and polished before being machined and after 
boring and reaming are aged to insure against all east- 
ing stresses. They are then ground and subjected to 
hydraulic tests to determine leakage. 

The pistons are the same quality of metal as the 
cylinders and are carefully turned and ground to size, 
there being a slight taper from skirt to head. The 
wristpin bosses are webbed to give additional strength. 
Each piston is channelled for three eccentric compres- 
sion rings of semi-steel and four oil grooves are turned 
in it. The rings are ground on the edges to accurately 
fit the piston channels. The wristpins, which oscillate 
in the piston bosses, are hollow tool steel, hardened 
and ground, and are clamped in the small ends of the 
connecting rods. 

Four-Bearing Crankshaft. 

The crankshaft is a four-bearing type, there being 
bearings at either end and between the second and 
third and the third and fourth cylinders, this insuring 
great rigidity. The shaft is chrome nickel steel and 
is two inches diameter, the flywheel flange being 
forged integral. The main bearings are very long, to 
obtain endurance and obviate springing, and the wrist- 
pin bearings are three inches length and the full shaft 
diameter. The main and connecting rod bearings are 
special babbitt mounted in bronze cages, this type hav- 
ing given extreme satisfaction in all Wisconsin en- 
gines. The connecting rods are I section, drop forged 
carbon steel and are adjustable with copper shims at 
the big ends. 

The crank case is cast in two sections of aluminum 
alloy. The upper half has heavy transverse webs in 
which the main bearings are mounted, and is strongly 
reinforced with cross ribs. The lower half, which car- 
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ries the oil reservoir, can be removed for examination 
of or work on the main and connecting rod bearings. 
The bearings are held by through bolts and the retain- 
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ing bolts for the cylinder block flange are fitted with 
collars. The timing gears are housed in a forward 
extension and are enclosed by an oil tight cover. 
Three-Bearing Camshaft. 

The camshaft is a steel drop forging with the cams 
integral, which is mounted on three large bearings. 
By removing the timing gearset cover the camshaft 
may be withdrawn. There are two outside shafts 
driven from this gearset, one of which can be used for 
driving a generator or timer at camshaft speed, and 
the other is utilized for driving the centrifugal pump 
of the cooling system. The former shaft is at the right 
side and the latter at the left side of the engine case. 

The valve mechanism is conventional, the valve 
tappets being a mushroom type, carried in heavy 
guides, and are fitted with adjusting screws and nuts. 
The valve tappet guides are retained by crabs. The 
valves are tungsten steel, seating in ports 2]/x inches 
diameter, with large clearance. The valves are entire- 
ly water jacketed. The valve stems operate in long 
bushings. The valve springs are large and the valves 
and tappets are entirely enclosed by easily removable 
cover plates. 

Pressure Lubricating System. 

The lubrication is by the well known Wisconsin 
system. The oil is carried in a reservoir below the 
base of the crank case and is drawn through a filtering 
screen by a plunger gear-driven pump and forced 
through a main duct cast integral with the crank case 
to ducts drilled in the webs to the end main bearings. 
From the end main bearings it is forced through chan- 
nels drilled in the cheek pieces of the crankshaft to 
the crank pins and to the two centre main bearings. 
There is an excess of oil at the main and connecting 
rod big end bearings and this is thrown by centrifugal 
force in the form of spray, sufficiently lubricating the 
wristpins, camshaft bearings, cams, cylinders, pistons 
and valve tappets, and through breather holes this 
spray reaches the valve chamber, affording ample lu- 
brication for the stems and guides. There are breather 
holes in the cover plate of the valve chamber. There 
is constant pressure in the system and the pressure is 
increased with the speed of the engine. The oil pump 
is encased in the base of the engine, but it can be 
quickly removed, with the filter, from the outside. 
There is a ball and float oil gau^e that indicates the 
supply of oil in the jjeservoir, and there are distinct 
high and low marks, between which the level of the 
lubricant should be maintained. A separate duct from 
the main system floods the tinwug'gearset. All excess 
oil is drained to the reservoir and ' s circulated after 
filtration. The oil gauge is at the, right rear end of 
the engine, and the oil filler is on the same side at 
the forward end. 

Pump Circulates Cooling Water. 

The engine is cooled by a forced circulation of wa- 
ter through the ample cylinder jackets, and radiation 
is promoted by a large fan that is mounted in a ball 
bearing in an adjustable bracket that is carried on 



the forward end of the cylinder block. The fan is 
driven by a flat belt from a pulley on the water pump 
shaft. The intake and exhaust manifolds are large 
and afford abundant supplies of fuel and thorough 
scavenging of the cylinders without back pressure. 
The carburetor is so located that it is very accessible. 

The engine is to be mounted on three points, there 
being a trunnion on the steel cover of the timing gear- 
set and a separate steel arm at the rear that is sup- 
ported by the side frame members. A starting crank 
is furnished with this engine, which is carried in the 
extension of the front gear cover. 



CANADIAN FIRE CHIEFS ORGANIZE. 



At a recent meeting in Ottawa the Provincial Fire 
Chiefs' Association of Ontario decided to reorganize 
along national lines and changed its name to the Do- 
minion Fire Chiefs' Association. In the future invita- 
tions will be sent to all North American makers of fire 
apparatus to exhibit their machines at the meeting:-. 
The following officers were elected: President, John 
Graham, Ottawa ; secretary, James Armstrong. King- 
ston ; chairman of exhibits committee. James Corbett. 
fire chief of the Massey Harris Company, Toronto. The 
1916 convention will be held at Windsor, Ont. 



CONTRACT FOR BOSCH IGNITION. 



Eight concerns have made contract with the Bosch 
Magneto Company for the use of its ignition equip- 
ment in their machines the coming year. They are the 
Chandler Motor Company, Cleveland, O. : Brewster & 
Co., Long Island City, N. Y. ; Stewart Motor Corpor- 
ation, Buffalo, N. Y. ; R. M. Owen & Co.. New York- 
City ; W. Irving Twombly, New York City ; Atter- 
bury Motor Car Company, Buffalo, N. Y. ; Blair Mo- 
tor Truck Company, Newark. O.. and the Brockway 
Motor Truck Company, Cortland, N. Y. 



DETROIT S. A. E. OPENS OFFICES. 



Permanent headquarters of the Detroit section of 
the Society of Automobile Engineers has been opened 
in the Kerr building, Detroit. This is the first of the 
local sections of the society to open quarters. The 
step has been necessitated by the recent growth of the 
society and the increasing importance of its work. 



The White Company, Cleveland, O.. after reduc- 
ing its capitalization from $3,000,000 to $2,500,000 on 
Sept. 22, has filed a petition for permission to increase 
it to $8,000,000. This will be distributed among mem- 
bers of the White organization who desire to retire 
from active participation in the company, but wish to 
retain their investment. The interest of the public 
in the company is limited to $500,000. 
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SINCE its inception the motor 
truck industry has been engaged 
in educating the people of America to 
first, the practicality of the machines, 
and, second, to the practical uses that 
may be made of them to realize the 
fullest measure of economy and serv- 
ice that are possible. During this 
period the manufacturers have had to 
meet and determine the best means of 
distribution, that they might estab- 
lish satisfactory selling representation 
and meet the requirements of their 
customers. 

The views of Martin L. Pulcher, 
vice president and general manager 
of the Federal Motor Truck Com- 
pany, Detroit, Mich., relative to mar- 
keting methods and the probable re- 
sults from the earnest co-operation of 
dealer and manufacturer, are those of 
a keen student of conditions and successful business 
man, and seemingly establish the fact that the future 
of the industry is unusually promising. Concerning 
this subject Mr. Pulcher says: 

Through the past 10 years — more particularly the last five 
years — I have seen the motor truck industry lift itself out of 
a veritable "Slough of Despond." out of a mire of discouraging 
conditions, up on to a clean, solid footing, the stability of which 
might well be envied by many other industries. 

It has been a hard battle, and a large number of manu- 
facturers have dropped out almost as quickly and quietly as 
they started. For one of the most difficult and thoroughly dis- 
couraging features of the industry has been thn of getting 
dealers — good live dealers who know where the business is 
and how to get it. 

The average automobile dealer, providing he has a pretty 
fair line of pleasure cars, can make money more easily by push- 
ing their sale than by pushing the sale of motor trucks — con- 
sequently, he neglects his motor truck account, usually. In 
favor of his pleasure car accounts. Most dealers in motor 
trucks alone, have In the past been only mildly successful. A 
few who have worked exceptionally hard along the right 
lines have been very successful with trucks alone. 

We feel certain, however, that these conditions have been 
eliminated to a large extent. Tears ago the dealer was up 
against a pretty hard proposition. The average motor truck 
was not what it should have been and all the profit the dealer 
made, and more, would be eaten up by free service, which the 
dealer had to give purchasers. The dealer has been educated 
away from the free service policy and the unscrupulous man- 
ufacturer has been forced, by competition, to either drop out 
In a hurry before damage is done, or bring his product up to 
standard at least. 

While we use the very best of materials and parts In Fed- 
erals, and while this is a strong feature in our sales, we find 
that it Is not mere specifications which either the dealer or 
the prospect is Interested In. It is the past record over a long 
period of time on which they make their opinions. It is essen- 
tial that the dealer in choosing his line choose the best trucks, 
from a mechanical standpoint, In each respective field, from 
the light to the heavy types, from the following reasons: 

Because the trucks have made a good record in all the Im- 
portant lines of business for a long period of time. 

Because the initial price Is right and cost of maintenance 
low. 

Because the manufacturer of the truck Is financially strong 
enough to insure its permanent place In the industry, and its 
organization is fair and square in all Its dealings. 

Because the manufacturer is a good, consistent advertiser. 

Because the manufacturer has facilities to get actual oper- 
ating costs and other Information for all important lines of 
business, so that all dealers may have proper material with 
which to work upon prospects. 

Because the manufacturer Is equipped to give prompt serv- 
ice, and will live up to its guarantee In spirit as well as in 
letter. 

Because the manufacturer is equipped to co-operate in sales 




Martin I.. Pulcher, Vice I'rrnldent 
and fieneral Mauvrr, Federal No- 
tor Truck Company, 



and advertising with dealers whenever nec- 
essary or seemingly desirable. 

The dealer should, we believe, concen- 
trate upon one small teiritory, rather than 
try to handle too large an area. Such 
concentration brings more in the end than 
more widely scattered efforts will, for, in a 
comparatively small territory the dealer 
can tell from actual observation of the re- 
quirements of the various businesses, 
whether one-ton or five-ton trucks would 
be more efficient — in other words, he can 
get a better focus on the demand and how 
to best supply it. Bad mistakes have been 
made in the past through dealers not study- 
ing their territory's requirements, and be- 
cause handling the wrong capacities and 
having to sell them, they "force" the pur- 
chaser, who is then disappointed to find re- 
sults are not what were to be expected. The 
wrong size trucks can't get the right kind 
of results. 

Through concentration on a small terri- 
tory the securing of new. live prospects, 
and the following up of those prospects, Is 
made easier and much more effective. 

One of the best ways I know of to se- 
cure the immediate, and, in a large percent- 
age of cases, the permanent Interest of 
prospects, is to write them personal letters 
after close observation of their transporta- 
tion equipment. Whenever horses are seen 
laboring under hard conditions, fatigued by 
heat, stuck in the snow, fallen on slippery 
roads, that is the time to show user of those 
horses, inefficiency, wanton waste and cruel- 
ty of such haulage methods. Backing up 
leads of that sort with literature produced especially for the 
line of work the prospect is in, and with exact figures show- 
ing costs of operating with trucks vs. horses, will start the 
prospect nine times out of 10 in the direction you want him. 
There is no end to the interesting savings and advantages that 
should be brought to the attention of the prospect — informa- 
tion that should be handled diplomatically, however, and fol- 
lowed up regularly until the time for demonstrating the trucks 
themselves — after which should come the sale. 

At proper intervals between personal letters, direct mall 
advertising, etc., should come personal interviews by the sales- 
man, and the salesman who has facts and figures to show, 
can usually get a very interested interview with the men whi> 
buy trucks. 

Telling the man what trucks are doing in his line of busi- 
ness, then applying that information to show what they could 
do for him, and telling him what he can save over his present 
equipment are the essentials — above all else — in following up 
prospects, whether it be through advertising literature or per- 
sonal contact. The mechanical features of the truck enter into 
the final stages of the selling, and should not, In my opinion, 
be sprung too early on the prospect. 

Every concern with a good rating in Dun's and Bradstreet's, 
and which requires transportation equipment of any kind, can 
use some kind of motor trucks to better advantage than any 
other equipment now known. Those concerns are the pros- 
pects. Get them by advertising — good advertising, that is 
made as close to the prospect's business as possible. 

There will be, conservatively estimating, more than a bil- 
lion and a quarter of dollars spent for commercial cars In the 
next 10 years by American business men alone, such is the 
magnitude of this industry after a comparatively few years 
of development. 



SOME GOODYEAR TIRE FIGURES. 



During the coming year the Goodyear Tire and 
Rubber Company will produce 2,000.000 tires, each of 
which at a conservative estimate will be good for 5000 
miles travel. About 40 per cent, of this output will be 
used on new cars and the remainder will be sold direct 
to owners to replace worn out tires. The total mile- 
age necessary to wear out the year's output is 10,000,- 
000,000 miles. A car with four tires would have to 
travel 2,500.000,000 miles to wear them all out. This 
would be equal to travelling around the world 100,000 
times or going to the sun and back 14 times. At a 
speed of 40 miles an hour, 24 hours a day. a car would 
have to be driven 6000 years to make the distance. 
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LIGHTWEIGHT MOTOR 'BUSES. 



Special Equipment on 1500-Pound Chase 
Chassis for Fast Passenger Service. 



The majority of motor vehicles designed for pas- 
senger service are heavy because of the very general 
desire for large capacity, and the speed is naturally 
limited so that the drivers will not drive fast. The 
desire is to minimize tire expense, and this means that 
solid shoes are generally used, and for this reason 
speed in excess of 15 miles an hour is advised against. 

A machine that is an exception to these very 
broadly accepted limitations has been built by the 
Chase Motor Truck Company, Syracuse, N. Y., to 
meet the requirements of the Hubbard 'Bus Line 
Company, Massena, N. Y., and this was followed by 
an order for four others of the same type. The service 
for which these vehicles are used is between Massena 
and Syracuse, the round trip being 25 miles, and there 



the door is not movable. The entrance to the body is 
at the right side within full view of the driver, the in- 
tention being to make stops only at the right curb ac- 
cording to the direction of travel. 

The Chase company is completing an order for 20 
machines of the same general character, which will be 
mounted on the model R two-ton chassis, and which 
will have larger passenger capacity. These vehicles 
are to be delivered to a western transportation com- 
pany, which has been organized to inaugurate a pas- 
senger service of large proportions. 



STREET VEHICLES IN PARADE. 




One of a Fleet of Five Special Omnlbun Bodle* on HMO-Pound Chase Chasala, Built for 
the Hubbard 'Boa Line, Maaaeaa, Ji. Y. 

was a desire to have trips with comparatively short 
intervals between rather than operate heavier units 
of greater capacity less frequently. 

In determining the equipment the company sought 
what would have substantial comfort for the passen- 
gers and thorough protection from heat or cold, and 
what could be operated with minimum economy. This 
necessitated a fully enclosed type of body and pneu- 
matic tires, and, of course, the lightest chassis that 
could be depended upon to carry the normal freight. 
The company selected the 1500-pound Chase chassis 
as best meeting its requirements for a machine, and 
the body equipment is spacious, is finished inside in 
the natural wood, and the exterior is finished a battle- 
ship gray, with lighter gray striped molding. 

The chassis are equipped with electric lighting and 
•starting systems, the interiors being lighted by dome 
lamps. The side windows may be lowered if desired, 
and the windshield is ventilating, but the window of 



A street cleaning parade was held recently in New- 
York City, which was reviewed by Commissioner 
Fetherston and his staff. A feature of the parade was 
the 12 10-ton gas-electric tractors which the depart- 
ment is using to keep clean the model district in Man- 
hattan, between 14th and 42nd streets, and between 
Sixth avenue and the Hudson river. Each tractor is 
supplied with semi-trailers, a 
brush, a scoop, a sand spread- 
er, several covered carts and a 
snow plow. 

The parade was for the pur- 
pose of demonstrating progress 
in the construction of street 
cleaning apparatus and more 
than 100 pieces were sent from 
other cities for display. Five 
hundred "white wings" also 
marched. The suffragists 
brought out five automobiles 
with banners and drove along 
behind the column. The street 
cleaning and police bands fur- 
nished the music. 

At a meeting held in New 
York during the exposition 
200 heads of street cleaning departments in Ameri- 
can and Canadian cities formed a street clean- 
ing league of the United States and Canada. Annual 
parades and exhibitions will be held for the inter- 
change of the newest ideas in municipal sanitation. 



Rubber shipments from the Amazon valley to Eu- 
rope for July, the first month for the new crop, were 
less than one-half what they were in July, 1914, but 
the shipments to the United States showed a 30 per 
cent, increase. The total shipments last year were 
4,634,018 pounds, as compared with 4,252,802 pounds 
this year. In July, 1914, 2,252,204 pounds were shipped 
to the United States, while in July of this year the 
shipments totalled 3,446,949. 



The Knox Motors Company of Springfield, Mass., 
adopted an eight-hour day for its men beginning 
Oct. 4. 
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NO ENGLISH WAR TARIFF ON MOTOR TRUCKS. 



German Gasoline-Electric Road Trains — Economy of New Zealand Postal Service Machine 
Heavy Duty Steam Wagons in England — Special Delivery Bodies. 



NOW that Chancellor McKenna of the English 
Exchequer has proposed a budget containing a 
33 1/3 per cent, duty on passenger automobiles, but 
exempting commercial vehicles, there is much specu- 
lation as to the probable result of the suggested new 
taxes. France is said to be considering raising its im- 
port duties on American machines to 45 per cent., 
which is the ratio of the import tariff assessed on 
French motor vehicles by America. 

The increase in the number of American cars im- 
ported into England during the past year has not been 
due to the efforts of American manufacturers, but to 
the demand by the English automobile dealers. When 
the production of cars ceased as the factories were 
converted to the exclusive building of war transports 
and manufacture of munitions, English dealers and ga- 
rage owners found themselves lacking machines, with 
no prospect of obtaining them in their own country. 



So the situation is that with the exception of three 
or four large companies with soundly established 
English branches, the American manufacturers will 
be unable to really make an invasion of the English 
market so long as American prosperity continues. 

The proposed English tariff is not a reversal of that 
country's well known free trade policy, but is a war 
measure adopted to cut down the sale of imported cars 
in England as a measure for equalizing the exchange 
rate and aid in securing the same effect that was 
sought by the $500,000,000 loan in this country. 

When the war is over such a tax, if imposed, would 
probably be removed. By that time American makers 
may be ready for a real export campaign. Meantime, 
the tariff will possibly reduce the number of American 
passenger cars sold in Europe, but as the English mak- 
ers are unable to produce cars in quantity, or much 
increase their prices, it is still probable that a large 
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Gaaollae Ele ctrlc Tractor for German Road Train Shown at Left — At Kin lit. Denim of Coupling- I'nltn for Hauling or BacklaK. 



If they carried on their businesses through the war 
without selling cars financial ruin was inevitable. For 
self preservation they sought cars and turned to 
America as the logical source from which to obtain 
them. 

But American manufacturers had more orders from 
American dealers than they could supply and could 
not sell cars to England without depriving their own 
established agents. The result was that the English- 
men got only a few cars and at that they were forced 
to accept them at higher wholesale prices and with 
less assurance of prompt delivery than was given to 
American dealers. 

Failing in many instances to find established Amer- 
ican makers who would supply them, some made con- 
tracts with new or almost unknown American com- 
panies and took these cars to England in large num- 
bers. 



part of the cars sold in England in the immediate fu- 
ture will be of American manufacture. The tariff does 
not affect the growing market for American trucks at 
all. 

Incidentally, it is noticeable that as the war con- 
tinues the English and French governments have not 
decreased, but have rather increased their orders for 
American trucks. Their own plants are still building 
some trucks, but they are being used more and more 
for the production of munitions. 

This continued purchasing of trucks must indicate 
the beliefs of the war offices that American trucks are 
as good as European machines sold for the same prices 
or better, and that the wise policy is to buy trucks and 
make munitions. If this theory is true it is quite likely 
that large exports of motor trucks from America will 
continue throughout the war. 

The Ford car will practically escape the effect of 
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New Zealand's Postal Department Track In Sen-Ice — At Left, 

Cable Reel with 

the tariff. Only the motor and the more vital parts 
are imported from America, these representing about 
one-third of the value of the car. The rest is made in 
England and will not be dutiable. 



tbe Machine Loaded with 
Power Winch. 



a Reel of Cable) at Right, Loading a 



FARM TRACTORS IN FRANCE. 



So alarming is the scarcity of horses and agricul- 
tural labor in France that the French parliament has 
granted subsidies to farmers, groups of farmers and 
municipalities which purchase motor tractors or mo- 
tor plows. The subsidy will amount to a maximum 
of one-third the purchase price, except in districts 
which have suffered from the war. where it may be 
one-half. 

The subsidy will be paid immediately it has been 
shown that a tractor has been purchased and that the 
purchaser has paid his share of the price. The plan 
has already become effective. Inspectors will watch 
the work of the machines and will report every year 
the results secured. 

Just after the subsidy had been announced a dem- 
onstration of American, French and Italian machines 
was held near Paris. The minister of agriculture at- 
tended. The American made machines were two Bull 
tractors, an Aultman-Taylor, a Case tractor and a 
Bijou. The smaller units attracted the greater atten- 
tion. American manufacturers who will exploit this 
market must build small machines that can be turned 



quickly for use in the limited French fields. 

England has held several tractor demonstrations 
lately. In July at a fair at Vejle, Denmark, a demon- 
stration was given of three motor plows, one manu- 
factured in Sweden, one in Denmark and one by the 
International Harvester Company of America. These 
were of the small type suitable for the average Euro- 
pean farm. 

No computation of the cost of plowing by tractor 
was made, but it was clearly evident that it was 
cheaper than with horses. 

In France gasoline is very expensive and the gov- 
ernment, which has taken monopoly of the manufac- 
ture of denatured alcohol, will encourage the use of 
that fuel, so carburetors and engine should be adapted 
for that fluid. 



GERMAN TRAINS VS. FRENCH TRACTORS. 



The Germans have not taken up four-wheel trac- 
tors, but use instead road trains drawn by very heavy 
tractors of the old type. The Austrians depend upon 
similar haulage, some of the tractors used hauling the 
305 millimeter guns, having engines of more than 100 
horsepower. The French prefer the four-wheel drive 
type because greater tractive efficiency can be secured 
with lighter weight, the machines do not break down 
the roads so quickly, and bridges can be used that 




At Left, the Track Equipped with a Trailer for Drawing Heavy Timber and Polesi at Right, Ralalng a Pole with the Trnrk'i 

Crane aad Hoisting Apparatus. 



Digitized by 



Google 



October, 1915. 



THE MOTOR TRUCK 



479 



would not stand the great weight of the German trac- 
tors. 

Some German road trains are made up of vehicles 




Mann Five-Ton Steam Truck Dcnlicned for Side Stoking by the 
Driver While In Motion. 

that have driving equipment. The tractor carries a 
dynamo and there are motors attached to or in the 
wheels of each of the freight carrying machines. There 
is in each train a tractor and six freight cars, with a 
total capacity of 30 tons. Such a train can travel at 
an average speed of from six to seven miles an hour. 
The wheels are a little less than 36 inches diameter 
and are shod with eight-inch tires. 

All parts are interchangeable, so that the supply 
of spares necessary is reduced to a minimum. The 
vehicles can be run in either direction with equal 
speed. The tractor is a double-ended construction, 
carrying at either end of the chassis frame an 80- 
horsepower engine. In the centres are the dynamos 
and their regulators and the drivers' cabs. 

Regulators and commutators are not on the drawn 
vehicles because of the system of coupling and a very 
large variation in tractive speed is permitted. The 
fields of the electric motors are connected in series and 
the armatures in parallel and draw their supply of cur- 
rent from the main dynamo. 

Draw bars between the trailers are arranged to 
connect with the steering wheels so that each vehicle 
follows exactly in the track of that ahead of it. When 
there is need to reverse the train the steering gear is 
disconnected. The last trailer is fitted with a long 
shaft or pole for steering, and while the train is run- 
ning backward it is guided by hand by this shaft. 

The position of the tractor in the train is a mat- 
ter of indifference. For demonstration purposes it is 
sometimes placed in the centre of the train. In prac- 
tise, when it is on the road, the tractor is placed at 
the head of the train. The trailer units can be 
moved individually and for this purpose a long cable is 
supplied with which it is possible to move any one 
of the trailers about 300 yards without moving the 
tractor. 



NEW ZEALAND USES TELEGRAPH TRUCK. 



A truck for use in stringing and maintaining tele- 
graph lines which is based on American practise has 
been adopted by the Post and Telegraph Department 
of the Dominion of New Zealand. 



The first truck was placed in service in 1913 and 
its operation has been so successful that three other 
similar units are to be added. The chassis is that of a 
standard four-ton truck and has mounted on it an or- 
dinary type of side drum winding gear, which is driven 
by bevel gears off the main driving shaft. The side 
drums are outside the frame members and extend 
about six inches beyond them. With these a pull of 
about two tons can be obtained. 

The main central lifting drum has been tested up 
to a weight of three tons. The standard lifting speeds, 
of which there are two, give hauling rates of 20 feet 
and 40 feet a minute. By the use of special gearing a 
maximum of 150 feet a minute is practical. 

The various uses of the truck include : The trans- 
portation of men and materials to the field of opera- 
tions. It lifts out condemned poles and drops new ones 
into the holes. It lays underground cables in their 
beds and draws overhead wires over the cross arms of 
poles. 

A special two-wheel trailer, designed to carry a 
reel of cable, is used in connection with the truck, so 
that two reels and a crew of men can be taken to any 
place where work is to be done. This formerly re- 
quired three horses and the speed was only i l / 2 miles 
an hour as compared with eight miles with the trucks. 
The 3}4-ton reels of cable are rolled onto the truck 
with a winch, after jacks have been inserted under the 
frame to give it ample support while the very heavy 
weight is placed upon it. 

Cable can be pulled through the conduits at a rate 
of 40 feet a minute, whereas with hand operated 
winches six feet a minute was good work. The brake 
on the winch can be stopped instantly upon signal 
and this prevents damage should the cable become 
jammed. The crew has been reduced by two men. 

A detachable crane with two supporting legs is 
supplied by which poles can be handled either at the 
yards or where they are set up and taken down. For 




Trl-Car with Special Delivery Body Advertising the Bnalneaa of 
an EnglUh Dairyman. 

taking up and putting in poles the crew has been re- 
duced from 10 to six men. 

For 28 days on similar work comparative costs 
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were taken for horse and motor equipment and these 
showed a total saving for that length of time of 171 
pounds, or $831.06 for the truck, an average of $29.68 
a day. 



ENGLISH STEAM WAGON DESIGN. 



In England many of the heavy duty motor trucks 
are of the steam type and they burn coal or coke. It 
has generally been the practise to place the coal bunk- 
er behind the foot plate and beneath the body, the fur- 
nace door being behind the boiler and outside the driv- 
er's reach. Two men were required — one to drive and 
the other to fire the boiler. 

New designs of the Mann steam three and five- 
ton trucks have been perfected in which the driver is 
able to maintain a full view of the road and still at- 
tend to the firing. In view of the present scarcity of 
labor in England this is an important feature. 

This is accomplished by building the furnace for 
side feeding instead of the usual back feeding type, 
and the coal bunker is placed at the driver's feet. This 
also shortens the truck wheelbase. Both trucks are 
fitted with bodies equipped with mechanical dumping 
mechanism. Illustration of the latest Mann steam 
engine is shown. 



ENGLISH DAIRYMAN'S AUTO CARRIER. 



The odd looking vehicle which is illustrated on pre- 
ceding page is a three-wheeled light delivery wagon 
used by F. W. Pavey, a dairy farmer of Kingston-on- 
Thames, for the delivery of butter, dairy products and 
eggs to his customers in London. 

It carries a large churn, which is seen standing at 
the front end of the vehicle, and has receptacles for 
butter and eggs. It is operated at a cost of from four 
to six cents a mile, which includes depreciation. It 
is neatly finished and has a most attractive appear- 
ance, so it is a good advertisement for the owner's 
business. The driver is protected from the weather by 
a top. 



SUNBEAM MAKES AEROPLANE ENGINES. 



The English Sunbeam Company, of which Louis 
Coatalen is chief engineer, is devoting itself largely 
to the production of aeroplane engines for the English 
admiralty and army. Before the war the typical aero- 
plane engine was one of large cylinder capacity, low 
speed and low compression. Coatalen believed that 
the high efficiency principles employed in racing mo- 
tor car engines would greatly improve it. He there- 
fore built experimental engines of eight and 12 cylin- 
ders of the V type with high speed, high compression 
characteristics. These engines reach their greatest ef- 
ficiency at 2200 revolutions a minute. The eight-cyl- 
inder engine is rated at 150 horsepower and the 12- 
cylinder at 225 horsepower. Owing to the fact that 
they are much more economical of gasoline per horse- 



power delivered, a smaller supply need be carried than 
with other types of aeroplane engines, and the weight 
for the amount of work done is much reduced. With 
the water, oil and gas tanks filled with one hour's 
supply the weight of the motor per brake horsepower 
is 5.1 pounds. 



TRADE CHANCES AFTER WAR. 



Articles wholly or partly manufactured, as well as 
large quantities of raw materials, will be needed by 
the nations at war as soon as peace has been declared. 
American consuls are preparing as complete and ac- 
curate a list as possible of the trade opportunities 
which will at that time be open to Americans and 
manufacturers in this country will be urged to have 
stocks ready for immediate shipment. 



BOSTON-HARTFORD TRUCK RECORD. 



A Buick truck, loaded with 1800 pounds of goods, 
was recently driven, in the course of ordinary busi- 
ness from Hartford, Conn., to Boston, a distance of 
125 miles, in four hours and 45 minutes. 

The truck was freighted with goods at Hartford 
and the driver told that the shipment was by truck 
because it was a rush order and express or freight 
were too slow. He was left to himself as to the time 
he should make. On the way he had to drive through 
the traffic of several large cities. 



CHANGES IN CHASE BRANCHES. 



F. B. Porter, manager of the New York branch of 
the Chase Motor Truck Company for nine years, has 
resigned to enter another business and has been suc- 
ceeded by J. A. Iness, until recently head of the 
company's branch in Philadelphia. C. E. Collard, for- 
merly with the New York office of the Chase organ- 
ization, succeeds Mr. Iness as Philadelphia branch 
manager. These changes are in line with the Chase 
policy of making promotions within the organization 
instead of going outside. 



Commercial vehicle licenses to the number of 2610 
were issued by the secretary of state of Michigan from 
Jan. 1 to June 30. Of these 111 were electrics. There 
were 102 makes on the list. The I H C was represent- 
ed by 324, the CMC by 259, the Federal by 228, the 
Republic by 127, the Universal by 144, the Packard 
by 120, the Commerce by 117, the Reo by 82, the Du- 
rant Dort by 91, the Horner by 61, the Detroit, the G. 
V. and the Baker, all electric machines, were repre- 
sented by 55, 16 and 22 respectively. 



Up to Aug. 30 there were 7453 trucks registered in 
the State of Pennsylvania. The total number of vehi- 
cles, including passenger cars, was 138.406. with a 
total valuation of $138,406,000, this representing an 
average value of $1000 per vehicle. 
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SAVING OF GOOD CARE. 



SMALL BATTERY RECTIFIER. 



Practical Result of Systematic Attention 
and Careful Driving of Trucks. 



New Type Mercury Arc Charging Equip- 
ment Adapted for Garage Purposes. 



To show the difference in results secured with the 
same trucks by different drivers, and to emphasize 
the value of good men and the need of giving them 
ample time to properly care for their machines, J. L. 
Black, superintendent of motor equipment for C. 
Feigenspan, Inc., of Newark, N. J., recently gave fig- 
ures showing costs for three Pierce-Arrow trucks 
used by his company. 

The trucks are similar. They went into use at the 
same time and have been driven about the same num- 
ber of miles. 

No. 1 No. 2 No. 3 

Gas % .0463 $ .0527 * .0387 

Oil 00248 .00373 .00231 

Repairs 0293 .0315 .01384 

Tirea 0538 .0532 .0523 

Total % .13188 $ .14113 $ .10515 

The driver of truck number three is a very con- 
scientious and methodical man. His expense is con- 
sistently lower than the other two drivers and amounts 
in the aggregate to a saving of nearly four cents a 
mile. When his machine was taken down for a gen- 
eral overhaul it required less than half the replace- 
ment of parts on account of wear that was necessary 
for the other two trucks. 

Mr. Black said that indolence, indifference, ignor- 
ance and lack of time to thoroughly care for a truck 
were the cause of most of the abuses. Ignorance is the 
easiest difficulty to remedy. Indolence and indiffer- 
ence can be overcome by changing drivers, and lack of 
time by giving the driver a certain portion of each 
working day to devote to the care of his truck. 

AN 80-ACRE FARM WITHOUT HORSES. 



G. T. Wyckoff of Crivitz, Marinette county, Wis., 
operates an 80-acre farm without a horse. He has a 
tractor with which he does all his farm work and 
which was used exclusively to clear it. He has an 
automobile in which he makes his necessary trips to 
town, and when a large quantity of produce must be 
moved he hitches two or three wagons together and 
hauls them with the tractor. He had the largest acre- 
age planted with certified seed potatoes of any farmer 
in Wisconsin, planting 55 acres with 500 bushels of 
seed. 



BATHS FOR AUTO CAR EMPLOYEES. 



A marble and tile room equipped with shower 
baths, for the workmen of the Autocar Company at 
Ardmore, Penn.. is to be one of the features of an ad- 
dition to the buildings which is now being erected. 
This will be located in a special wing, 30 by 40 feet, 
which will contain lavatories, rest and dressing rooms. 




KocklmK ■ New Type Geaeral Electric 
Rectifier to Start It Caarglag. 



The General Electric Company of Schenectady, N. 
Y., is now building a new mercury arc rectifier, for 
charging small batteries such as are used for lighting 
and ignition in motor cars and motor boats, for oper- 
ating electric 

bells, for electro /g| 
plating and for 
numerous other 
uses where not 
over five amperes 
and 15 volts of 
direct current is 
required and only 
alternating cur- 
rent available. 

The rectifier 
has a metal base 
in which are mounted reactance coils and rectifier tube 
in a suitable cover, the whole being encased in a perfor- 
ated metal shield. It will charge one three-cell, one six- 
cell or two three-cell batteries. It is automatic in that 
it is self adjusting to any of the three conditions stated. 
The rectifier will charge a single battery at a rate o£ 
approximately six amperes from a 100-volt alternating 
current supply. 

It can be furnished for 60, 50, 40, 30 or 25-cycle, 
110-volt alternating circuits. The outside dimensions 
are 6 l / 2 inches by 9]/ 2 inches by 11 inches. The total 
weight of the 60-cycle rectifier is 15 pounds. So it 
can be carried about the garage and there is no neces- 
sity of removing the battery for charging. 

To start charging it is only necessary to connect 
the rectifier to an ordinary light socket and connect 
the positive and negative poles of the rectifier to the 
cor respond- 
ing poles of 
the battery. 
The rectifier 
is then tipped 
slightly to 
start the mer- 
cury in mo- 
tion and no 
further atten- 
tion is re- 
quired until 
the battery is 
charged. 
W here two 
batteries are 
charged they should be connected in series. 

The cost of charging a 12-volt battery or two six- 
volt batteries. for a 10-hour charge is about 13 cents 
at .10 cents per kilowatt. 




The 



Rectifier nnd the Hour with the Sheet 
Metal Cover Removed. 
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SPECIAL CONTRACTORS' TRUCK. 



Five-Ton Mack Machine Equipped with 
Power Dump Body and Heavy Winch. 



The adaptation of motor trucks to special purposes 
by the manufacturer to meet the demands of those 
whose work requires special equipment, instead of the 
purchasers equipping them after buying, is a policy 
that all of the large companies of the industry have 
adopted, and in many instances a prospective pur- 
chaser can obtain practically all he requires without 
additional cost. 

This policy is practical because of the fact that in 
many instances a vehicle suited for one or several 
kinds of work can be utilized without change, and 
there is decided economy from the fact that a machine 
equipped by the builder will cost considerably less 
than were the owner to purchase equipment and in- 



up very steep ascents with a full load. The drum and 
the "nigger heads" can be operated with the full power 
of the engine. 

The upper section of the frame carries the mechan- 
ism by which the front end of the body may be ele- 
vated to any desired height, an angle of 50 degrees be- 
ing entirely practical for the discharge of a load of wet 
or bituminous material. 



FEDERAL OWNERS' CONTEST. 




Mack Truck Equipped with End Discharge Dnmplntr Body, Hoisting; Drum aid 
"Nlffger- Heads" for Winding Chain or Cable, Intended for Contractors' Use. 

stall it, either in his own or the shops of specialists. 

One of the most recent examples of trucks special- 
ly designed for heavy haulage is what is known as a 
"general utility" machine, built by the International 
Motor Company, this being a five-ton Mack. The 
chassis is standard throughout, but to make the full- 
est use of its power it is equipped with a heavy frame 
directly behind the driver's seat. In this, in the lower 
section, is installed a large winding drum on which a 
wire cable can be wound, and which is particularly 
adapted for hoisting heavy weights, while at either 
end of the shaft of the drum are "nigger heads" on 
which cable or chain can be wound by holding the free 
end. 

With this hoisting can be done from either side, 
a convenience that is saving of time and labor. By use 
of the drum heavy freight can be drawn into the body, 
or hoisted into liuilBings with block tackle, and with 
the "nigger heads" and a. cable the truck can be ex- 
tricated from soft ground by its own power or drawn 



The $300 offered in prizes to the owners of Federal 
trucks who submitted the best letters on "Why I 
Bought a Federal," is stated by Sales Manager J. F. 
Bowman to have produced a large number of contri- 
butions of great value to Federal salesmen, giving 
thein exact information why Federal trucks were pur- 
chased and demonstrating facts that have decided in- 
fluence with prospects. 

The contest was the outcome of a visit by Mr. 

Bowman to a prospect who wanted to 
know what firms in his line were using 
Federal trucks and why they had 
bought them. When these questions 
were satisfactorily answered a sale was 
made. 

These are the reasons stated most 
frequently in the letters that have been 
received by the company: Simplicity 
in design and construction ; economy, 
not cheapness, in initial price : econ- 
omy in upkeep and repairs ; possibil- 
ities of greater work and profits ; repu- 
tation of the trucks in all lines of work; 
stability of the company making the 
trucks ; large production of the com- 
pany makes production economies pos- 
sible; an organization for affording 
quick and efficient service. 

The contest has brought many 
owners in closer touch wtih the factory, which is very 
desirable, as they are good future prospects for trucks. 
In addition to the prizes, every owner who entered 
the contest was presented with a gold plated Federal 
watch chain. 



The Kissel Motor Car Company has broken ground 
for the first of a number of additions to its plant at 
Hartford. Wis., which will eventually double its pro- 
duction. One of the new buildings is for storage and 
shipping, one for the enamelling department and a 
third, soon to be erected, is to be a four-story office 
building. This will house the clerical departments, 
executive offices and the drafting room. 



Fred Cardway. lately director of the Michigan 
branch of the United States Bureau of Foreign and 
Domestic Commerce, has been placed in charge of the 
Packard Motor Car Company's bureau of foreign 
trade. 
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NEW IN TERNATION AL TRUCK. 



Model M Chassis Is Now Equipped with a 
Special Motor and Low Wheels. 



The International Harvester Company of Amer- 
ica is now building a new type model M chassis of 
1000 pounds load capacity, which differs with the 
original model M in that it is driven by a specially de- 
signed heavy duty motor and it is equipped with 
wheels 36" diameter instead of the larger wheels 
that were characteristic of this machine. The 
vehicle has been very carefully designed to meet the 
requirements of business men who have need of light 
and economical delivery equipment, and statement is 
made that it reflects the best that engineering skill and 
long experience with motor trucks could suggest. 

From the viewpoint of the company the machine is 
regarded as being extremely practical, having great 
utility, and it is so simply constructed that it can be 
operated efficiently and economically by average driv- 
ers. Minimum attention and care are required as 
compared with the needs with other machines, and 
simplicity makes for low operating and maintenance 
cost. 

The motor in this chassis is a two-cylinder opposed 
four-cycle, water cooled, L head type, with cylinder 
bore of 4'/^ inches and stroke of five inches, having an 
S. A. E. rating of 16.1 horsepower, but the maker 
claims that it will develop 20. The motor is very care- 
fully built, the wearing parts being made with means 
of adjustment when necessary. The pistons are ground 
to size and fitted with four ground rings. The crank- 
shaft is high-grade steel, carefully counterbalanced 
and heat treated, and is mounted in large babbitt lined 
bearings. The camshaft is carried in liberal phosphor 
bronze bearings. The connecting rods are drop 
forged from special steel, heat treated, with babbitt 
lined big end bearings and phosphor bronze bearings 
for the wristpins. 

A gear driven pump supplies lubricant to all parts 
of the motor. The cooling is by water circulated 
through the cylinder jackets and a large vertical tube 
radiator by a centrifugal pump. The valve cover 
plates are easily removable, so that the valves are 
quickly reached for grinding, and the combustion 
chambers are accessible for examination or work. The 
governor of the engine is sealed and cannot be 
changed, so that the machine cannot be abused by 
driving fast. The spark plugs, carburetor and all 
operating parts of the motor can be reached without 
removing a load from the body. 

The drive is by chain from the gearset to the coun- 
tershaft and by double chains from the countershaft 
to the rear wheels. The transmission gearset is selec- 
tive, having two forward speed ratios and reverse, with 
the gears always in mesh. It is constructed with a 
locking device which prevents the driver shifting 
gears without disengaging the clutch. The gears are 



large and the shafts are mounted on roller bearings. 
The countershaft is carried on roller bearings, which 
are in self-aligning, grease tight cages. There is a 
large pressed steel brake drum outside the differential 
case which is so designed that it is effectually air 
cooled, no matter how much service is required. On 
this drum a wide contracting band affords effective 
braking influence in all operating conditions. This 
make is operated by a foot pedal. 

The pressed steel channel section frame is sus- 
pended on full elliptic springs, the forward set be- 
ing 36 inches length and \]/ 2 inches width, and the 
rear set 36 inches length and 1^4 inches width, with 
an auxiliary cross spring above the rear axle. Easily 
adjustable radius rods take the driving and braking 
thrust. The axles are heavy steel drop forgings and 
are fitted with roller bearings. The wheels are wood, 
artillery type, 36 inches diameter, with solid side wire 
tires, the front tires being two inches width, and the 
rear tires 2j4 inches width. The steering column is 
located at the right side, and the gear shifting and 
the emergency brake lever are operated by the right 
hand. The expanding shoes of the emergency brake 
operate on large drums on the rear wheels. 

The wheelbase is 90 inches and the tread 56 inches. 
The overall length of the chassis is 144 inches. The 
height of the platform without load is 35 inches, and 
with load 33 inches. W ith regular equipment the in- 
side dimension:, of the body are 76 inches length and 
42 inches width, with 11-inch panels and six-inch re- 
movable flareboards. The chassis is sold with either 
open express, covered express or special bodies. The 
regular equipment includes magneto, seat, fenders, 
two gas headlights and generator, oil dash and tail 
lamp, horn and full kit of tools. Special equipment 
includes skid chains, double top, top for front seat, 
combined speedometer and odometer, storage battery, 
Prest-O-Lite tank and glass windshield. 



WHITE BUILDS TELEPHONE TRUCKS. 



Three White trucks with bodies especially built to 
adapt them to the requirements of telephone work 
have been placed in the service of the Cleveland, O., 
Telephone Company. In these bodies are many bins 
in which material that must be protected are carried. 
All necessary tools and construction material are car- 
ried in such a way that they are easily accessible. In 
the winter or in bad weather a tarpaulin can be fitted 
over the body to protect the equipment from rain. The 
trucks were built and equipped by the White Com- 
pany. 



The steady extension for an eight-hour day for me- 
chanics, especially in the East, may soon have an ef- 
fect on the price of parts and the price of motor cars 
and trucks. Not only is the cost of labor increasing, 
but it is very scarce in mechajjiuil iw.ujy.and many 
parts makers have been fondJlcrtfb'refV^onters from 
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FORT WAYNE CHARGING SETS. 



Portable Outfits for Small Batteries De- 
signed for Garages or Service Stations. 



Small battery charging outfits for lighting and ig- 
nition batteries for trucks, especially adapted for ga- 
rage and service station use are built by the Fort 
Wayne Works of the General Electric Company. 
These consist of small motor generator sets on which 
are mounted switchboard panels, bearing all- the 
switches and instruments necessary for their control. 

The sets are connected with incandescent lighting 
circuits by means of lamp cords and plugs, the motor- 
generators being designed either for service on 110 or 




Port XVmyne Portable Motor-ttenerator Set for Chargtaff Small 

Bntterlea. 



220-volt, 60-cycle, alternating current circuits, or 110 
or 220-volt direct current circuits. 

These outfits will deliver direct current at 12, 18 or 
24 volts. There is a snap switch in the line circuit for 
the purpose of starting or stopping the sets, a snap 
switch in the circuit from the generator to the batter- 
ies which are to be charged, for opening the charging 
circuit, a voltmeter for reading the voltage delivered 
by the generator and ammeter for reading the charg- 
ing current, a field rheostat for raising or lowering the 
voltage of the generator and for adjusting the battery 
charging current. 

A push button between the two snap switches is 
provided so that the voltmeter is not in the circuit ex- 
cept when a voltage reading is desired. The rheostat 
has capacity to reduce the voltage to any point down 
to and including six volts. 



The sets are so small they can be placed in any 
convenient place in a garage and on a work bench will 
take up very little room. They require no attention 
except an occasional filling of the bearing grease cups. 

They are supplied in two capacities, either of 175 
or 250 watt outputs. 



WANT NEW TYPE OF MOTOR PLOW. 



A new type of motor plow which will dig much 
deeper than any now in use and of which either the 
top or bottom spits can be reversed according to the 
nature of the sub-soil, is suggested by English agri- 
cultural experts as a means of increasing greatly the 
productiveness of the land. 

The plow or trenching machine should enable 
manure to be placed at the bottom of the trench. The 
idea of the tool is to produce the same effect as deep 
trenching by a hand spade. This process is said to 
almost double the productivity of the soil, but it costs 
in England, even in ordinary times, when labor is 
plentiful, from $75 to $95 per acre. 



GOODYEAR S-V GUARANTEE CONTINUED. 



The Goodyear Tire and Rubber Company has con- 
tinued for another six months, until April, 1916. its 
guarantee to refund the entire price of S-V pressed-on 
truck tires which are tried out on trucks in competi- 
tion with other tires and fail to show a lower cost of 
tire mileage. Several thousand tires have been ap- 
plied under this offer, according to C. W. Martin. Jr., 
manager of the truck tire department, and not one has 
failed. Mileages as high as 16,000 have been reported, 
but none of the tires have so far worn out. Machines 
for applying the tires to wheels have been placed in 
every city of fair size throughout the country. 



WARNS AGAINST SHORT GASOLINE. 



Weights and Measures Commissioner Hartigan of 
New York City has warned motorists that many of 
the gasoline stations in the city have been giving 
short measure and that on 10-gallon purchases a short- 
age of as much as two gallons has sometimes been de- 
tected. Many of these cases have been prosecuted. He 
suggests that each buyer carry a standard measure 
which has been tested with the official seal attached to 
make sure that he gets what he pays for. 



J. M. Gilbert has been elected vice president of the 
Gibney Tire and Rubber Company of Conshohocken, 
Penn.. and will manage the company's sales from a 
New York City office. 



During the year ending Sept. 15 the Reo Motor 
Truck Company, Lansing, Mich, produced 1510 
trucks. 
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TRUCK DATA FROM EUROPE. TRUCK COST FOR BAKER. 



The Internal Gear Drive Association, Detroit, has 
received from Major Hamberger of the Swiss general 
staff an account of the experience of the Swiss army 
with trucks since mobilization was begun at the out- 
break of the European war. The country has taken no 
part in the struggle, but has had 400,000 trained men 
under arms throughout the war. 

At the start of the war the army engineers had no 
particular leaning toward any type of truck and vehi- 
cles of chain, cardan and internal gear drive designs 
were used. Major Hamberger declares that the in- 
ternal gear drive has given the most satisfactory serv- 
ice for light or heavy hauling up to five tons. 

The army is largely on the borders of the country, 
where the districts are mountainous. Roads are good, 
but grades are very heavy. For use in the mountains 
three-ton trucks with heavy motors of 45 horsepower 
are used. These are loaded to 75 per cent, of their ca- 
pacity. The major comments on details of design in 
the internal gear drive type and makes suggestions for 
improvements which have been turned over to the en- 
gineers of American manufacturers who are develop- 
ing the internal gear drive. 



SPLITDORF PAYS MILLION FOR PATENTS. 



The basic patents for the Dixie magneto were pur- 
chased recently by the Splitdorf Electrical Company, 
Newark, N. J., from the Sumter Electrical Company 
of Sumter, S. C, for a price stated to be $1,000,000. 
They were the invention of Charles T. Mason, presi- 
dent of that company. 

The Splitdorf company has been building under a 
license arrangement 1500 Dixie magnetos a day — in 
types for cars from one to 12 cylinders. The great 
simplicity of construction of the Dixie magneto and 
its effectiveness of operation make it of distinct value 
for ignition. 

The Splitdorf company will continue to manufac- 
ture magnetos for stationary engine, marine and trac- 
tor purposes — the full line built by the Sumter Electri- 
cal Company, in the Sumter plant, but the automo- 
bile, motorcycle and aeroplane magnetos will be made 
at Newark, N. J. 



WILL SUPPLY ALL AMERICAN DEMANDS. 



According to E. B. Jackson, manager of the Pack- 
ard Motor Car Company's branch in New York City, 
American buying of motor trucks has been very con- 
servative up to this time owing to general business 
uncertainty. Some sales have been made to war spe- 
cialty manufacturers who have increased their haul- 
age equipment. But with the general revival of busi- 
ness greater sales are expected. The Packard com- 
pany has arranged its production for belligerent gov- 
ernments so that machines will be available for all 
American demands. 



Result of Analysis of Use of Federal Ma- 
chines by Cleveland, O., Concern. 



One and half-ton Federal trucks operated by the 
General Baking Company in and about Cleveland, O., 
have been subjected to an exhaustive study by the 
traffic department of the Federal Motor Truck Com- 
pany. The machines were equipped with service re- 
corders, which show the number of stops made, dis- 
tance between stops, time of stops and time of run- 
ning. These reports, along with cost sheets, were is- 
sued every night for over a month. 

The result showed a daily average for the trucks 
of 46.53 miles, with an average of 39 stops and a daily 
cost of $6.74. These results were compared with those 
secured by horses. The following table resulted: 
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37 
46 
24 
46 

26 



Hrs. 

Standing time 3 

Average time per order... 0 
Average time per stop.... 0 
Running time — 

To first stop 0 

Between first and last.... 1 

From last stop 1 

Total 3 

Total standing and running 7 
Mileage 

To first stop 

Between first and last 

From last stop 

Total 

Average distance between stops.... 



Speed 

To first stop 

Between first and last. 

From last stop 

Average 

Delivery — 

Orders 

Weight 

Stops 

Weight per order 

100 lb. miles 



Hrs. 


Min. Hrs. 


Min. 


3 


40 3 


40 
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10 0 


10 
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8.5 0 


8.5 


0 


20 0 


20 


0 


50 2 


59 
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29 0 


29 


1 


39 3 


48 
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19 10 
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60 
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0.4 
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1300 


3000 


26 


26 
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59 


59 


59 


130 


130 


750 



AVERAGE DAILY COST OF OPERATING 1H-TON FEDERAL. 

Amount invested $1950.00 (chassis and body) 

Cost per Cost per 
Fixed charges Year 

Interest at six per cent $117.00 

Insurance* 

Liability 46.00 

Property damage 18.00 

Fire** .' 26.25 

$ 89.25 

Taxes'" 30.00 

Driver 2.50 

Garage 25 



Day 
$ .39 



$ .30 
.10 



Total $3.54 

•Michigan Insurance. 
••$17.50 per 1000— $1500 val. 
•••$20.00 per 1000— $1500 val. 

OPERATING COST. 

Per Mile 

Depreciation* $0.0125 

Gasoline" 0.0131 

Oil (125 M. P. G. at 50c per gal.) 0.0040 

Repairs and maintenance Inc. repainting 0.0190 

Tires (cost $181.00 — guaranteed 8000 miles) 0.0226 



Total $ 0.0712 

•Second hand val. $700 at 100.000 miles. 
••10 Vic per gallon, eight miles per gallon. 
Average costs are figured on n basis of 307 working days 
per year. 
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COST FER DAY. 



Miles 2 II 

Fixed charges $3.54 

Variable charges.. 1.42 

Total |4.96 

Cost per mile 248 



25 
$3.54 
1.78 



30 
$3.54 
2.14 



35 40 
$3.54 $3.54 
2.49 2.85 



15 
$3.54 
3.20 



50 
$3.54 

3.56 



$5.32 $5.68 $6.03 $6.39 $6.74 $7.10 



.212 .189 .172 



.159 



.149 



.142 



URGES STARTERS FOR TRUCKS. 



Russell Huff, consulting engineer of the Packard 
Motor Car Company and president-elect of the Society 
of Automobile Engineers, believes that every truck 
should be equipped with an electric starting and light- 
ing system. 

The starter has been so far perfected that it may 
be installed on a truck and forgotten, he said recently. 
It removes the tendency of the driver to allow his en- 
gine to idle while the truck is standing still. This 
costs about one gallon of gasoline an hour for a three- 
ton truck and uses much lubricating oil. Idling en- 
gines pull more oil into the cylinders than they need 
and make an engine carbonize much more rapidly. Ex- 
cessive idling in cold weather is also often the cause 
of engines starting hard. Electric headlights and a 
swivel searchlight are great aids in making deliveries 
by truck after dark. Electric lights can be cheaply in- 
stalled in van or covered bodies and are often a great 
convenience for loading and unloading. 



TIRE MILEAGES HAVE INCREASED. 



Five years ago users were satisfied with an aver- 
age tire mileage of about 3500 miles ; now 6000, 8000 
or even 10,000 miles are expected and received. One 
of the big reasons for this increase, in the opinion of 
L. C. Rockhill, manager of the automobile tire depart- 
ment of the Goodyear Tire and Rubber Company, is 
the fact that the tire companies have succeeded in edu- 
cating the user in the proper method of caring for 
tires. Better tires are made. And both manufactur- 
ers and users have learned more about the right tire 
capacity to carry a given load so that cars which in 
the past used tires that were much undersized are now 
equipped with shoes that fully endure. 



MACMANUS WITH ERWIN & WASEY. 



Theodore F. MacManus, one of the best known 
automobile advertising men in the United States, has 
become vice president of the Erwin & Wasey Com- 
pany and will be in charge of its Detroit office. He 
will continue to direct the advertising of the Cadillac. 
Dodge and Hupmobile companies, and in addition will 
devote much of his time to the great Goodyear Tire 
and Rubber account. Mr. MacManus first became 
prominent as a partner of Martin V. Kelley in the 
MacManus-Kelley Company of Toledo. Later he 
formed the MacManus company of Detroit, and after 
that for a year was connected with the Detroit office 
of the Dunlap-Ward Company. 

The Erwin & Wasey Company is a new firm, made 



up of men formerly with Lord & Thomas of Chicago. 
Charles E. Erwin, president of the company, was 
president of Lord & Thomas, and Louis R. Wasey and 
W. T. Jefferson, the other two partners, were direct- 
ors. The agency is now one of the largest in the coun- 
try. Business amounting to $2,000,000 a year will be 
placed through the Detroit office and a very large vol- 
ume will be placed from Chicago. 

Many of Mr. MacManus' associates in the Dunlap- 
Ward Company go with him, including Gerald I'age- 
Wood, formerly of Fuller & Smith, Cleveland, O., as 
art director. Mr. Page-Wood handled the art work 
for the Timken and National Mazda lamp campaigns. 



MEAD JOINS FEDERAL FORCE. 



E. E. Mead, for a number of years manager of the 
service factory and the business of the service depart- 
ment of the Packard Motor Car Company, has joined 
the Federal Motor Truck Company in the capacity of 
factory manager. He was with the Packard company 
from its organization 12 years ago, and before that he 
was with the firm out of which the Packard company 
was developed. 

He will have full charge of the present factory of 
the Federal Motor Truck Company and will direct the 
research and engineering work, of which the Federal 
company plans to do a great deal. He will have charge 
of designing and erecting new buildings along ef- 
ficiency lines. It is announced at the same time that 
the Federal company has bought five additional acres 
of land adjoining its plant and the building of exten- 
sive additions will start soon that the company can 
keep pace with rapidly increasing business. 



TRACTION LINES OPERATE 'BUSES. 



In view of the strong favor of the Baltimore pub- 
lic for motor 'buses, which is shown by its patronage 
of a 'bus line operated on Charles street by the Paye 
company, the United Railways and Electric Company 
has organized a 'bus operating company known as the 
Baltimore Transit Company, and has established a 
service over the same route. 

Twenty-five one-ton Garford chassis have been 
purchased and these have been equipped with 'bus 
bodies built by the J. G. Brill Company of Philadel- 
phia. The purpose of the company is to fight com- 
petition of the independent 'bus lines. The purchase 
of so large a number of 'buses indicates the belief 
that 'buses have become a permanent means of trans- 
portation in the city. 



George H. Duck, former president of the Motor 
Truck Club of America of New York City, has been 
made general sales manager of the United Motor 
Truck Company. Grand Rapids, Mich. 



\V. F. Jolley has resigned as sales manager of the 
Troy Wagon Works of Troy, O. 
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TIFFIN MOTOR DRIVEN FLUSHERS. 



PROMINENT in the displays of the national exhi- 
bition of city service and sanitary equipment at 
New York City this month were ''Tiffin Motor Driven 
Flushers," machines designed to do work until now 
only accomplished with combinations of vehicles when 
a high standard of sanitation was to be obtained. The 
exhibition was to demonstrate the endeavor of those 
manufacturing such equipment to meet the growing 
demands of municipal authorities for specialized ap- 
paratus, designed to afford the service exacted by 
scientific sanitation. 

While differing types of street flushers have been 
built for years, and in this classification can be includ- 
ed automatic flushers and apparatus of moderate ca- 
pacity with motor power to obtain pressure, the Tif- 
fin Wagon Company, Tiffin, O., a pioneer builder of 
city service equipment, has developed and showed 
what is claimed to be the first really successful power 
flusher on a motor truck 
chassis. 

The need of this apparatus 
has been manifested for a con- 
siderable period, for "automat- 
ics" have limited capacity in 
favorable conditions, which 
means high city water pres- 
sures, for as water pressure is 
lessened in the same ratio is ef- 
ficiency lowered. The new 
machines are built with capac- 
ities of 1000, 1200. 1400 and 
1500 gallons. 

In construction these flush- 
ers are much the same, each T he timd Motor Driven 
having two power plants— the '" 
one for moving the vehicle and the other to supply the 
water pressure. In the tests made with the machines 
in West End avenue daily during the exhibition, which 
were witnessed by municipal officials from all sections 
of the country, the principle was demonstrated to In- 
correct. 

The reason of the makers for two power plants is 
that this construction affords any desired water pres- 
sure without regard to vehicle speed that the appa- 
ratus may be driven, according to requirements for 
street or grade, without changing the water head, this 
being constantly maintained by the independent mo- 
tor at the rear of the chassis. When motor driven 
flushers have but one motor the water pressure is 
changed with the varying speed of the machine. To 
have slower pace and a high water pressure charge 
must be made to a lower gear ratio. This does not af- 
ford the uniformity of flushing practical with a two- 
motor construction. 

Another result is that two motors are more eco- 
nomical than one, in that the pump is only operated 



when needed, and when not flushing the vehicle mo- 
tor is only using the power necessary for driving it. 
This is a decided fuel economy. Not only this, be- 
cause of the two engines the apparatus may be dis- 
mantled and used for other purposes when hot re- 
quired for flushing, this obviating the necessity of 
storing an expensive apparatus during the late au- 
tumn, winter and early spring. 

The Tiffin motor driven flusher that attracted the 
greatest attention was the largest size machine, this 
being built at the factory at Tiffin, together with all 
its equipment. The chassis is a six-ton truck type, 
having a six-cylinder Continental engine installed un- 
der a hood forward of the dash, the power being trans- 
mitted through the rear wheels, the purchaser hav- 
ing the option of either worm or chain drive. The mo- 
tor for the water pressure system is a four-cylinder 
Continental, installed at the rear of the chassis, and 




Flasher, a Two-Engine Equipment. That Mill Maintain Water 
rpMHnre Independent of the Vehicle Speed. 

this drives a 2j^-inch centrifugal pump that will de- 
liver 250 gallons a minute at any pressure up to 70 
pounds. Both engines may be started from the seat, 
as a starting and lighting system is regular equipment 
of this vehicle. 

The discharge for flushing purposes is so arranged 
that the entire width of an ordinary street can be 
flushed at one operation. There are four nozzles, two 
at either side, both forward and amidships, which can 
be operated singly or in any combination. Sprinkling 
nozzles are also of the equipment which are inter- 
changeable with the forward flushing nozzles, so that 
both flushing and sprinkling can be done. Provision 
is also made for the machine for drawing water from 
rivers and creeks where hydrant filling is not possible. 

The large capacity and increased efficiency of 
these machines are so certain advantages as compared 
with other types, and as power flushers are absolutely 
independent of prevailing city water supplies, there 
appears to be a very wide use for them in the munici- 
palities that are progressive. 
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ENTHUSIASTIC ELECTRIC VEHICLE CONVENTION. 



THREE hundred men whose interests are vitally in- 
volved with the fate of the Electric Vehicle In- 
dustry, met at the convention of the Electric Vehicle 
Association of America at the Statler hotel, in Cleve- 
land, Oct. 18 and 19. About one-fourth were central 
station men, one-seventh vehicle manufacturers and 
the remainder battery and accessory representatives. 

As at most of the recent conventions the subject of 
co-operation between the central stations and the ve- 
hicle manufacturers was given great prominence in 
the addresses and there were evidences that much 
greater endeavor in this direction is to be made in the 
near future. 

The paper by I. S. Scrimger of the Detroit Taxi 
Cab Company, which lias been pioneering electric taxi 
cabs, convinced the convention that the taxi cab busi- 
ness is one field in which the electric vehicle has an ex- 
cellent opportunity to completely replace the gas car 
and concentrated effort along this line will doubtless 
characterize the immediate future of the industry. 

The Taxi Cab Situation. 

Mr. Scrimger said that with the best management 
the cost of operating a gasoline car in the taxi cab serv- 
ice in Detroit had been from 30 to 35 cents a mile, 
while the revenue received was about 33 cents per 
mile. This condition, he said, was general through- 
out the United States and the cab companies faced 
the alternative of going out of business or of finding 
some cheaper vehicle. 

When his company decided to try the electric he 
found the manufacturers unwilling to supply anything 
but their standard chassis, so the taxi cab company 
decided to build its own cars. The first car so built 
went into service June 25, 1914. No announcement 
was made and as the car looked much like a gasoline 
cab, many of its first passengers did not know that it 
was an electric. Letters of approval began to arrive 
and the cab was soon proved a distinct success, many 
passengers waiting for the electric, and others like it 
that followed, rather than ride in a gas cab. 

Eleven more cabs were built and went into service 
in December, 1914. Fifteen additional cabs are just 
being completed. By the first of January the company 
will be operating 47 electric cabs. 

The cabs now in service are being operated 24 
hours a day, with two drivers. In the sidewalk in 
front of all the hotels charging sockets have been in- 
stalled, so that the batteries can be boosted while the 
cabs are waiting for passengers. The operating cost 
for these cabs up to the present has averaged about 20 
cents, reducing the gas cost 13 cents a mile. The busi- 
ness has been converted from one that just barely paid 
expenses to one that is profitable. 

One of the most important steps of the convention 
wa* the passage of a resolution looking toward closer 



co-operation with the National Electric Light Associa- 
tion. The steps in this direction may eventually lead 
to the amalgamation of the two associations. 

Electric Service a Handicap. 

A great handicap on the growth of the business 
was held to be the lack of proper electric garages and 
the facilities for service. George H. Kelly in his im- 
promptu talk laid great stress on this fact. He said it 
was not hard to sell electric vehicles, but that under 
present conditions it was hard to keep them sold or get 
repeat orders. While there are 150 good gas car ga- 
rages in Cleveland, he said there were only a dozen 
electric garages. 

He said that the electric had more speed than could 
be legally used in any city, that it had a range of oper- 
ation greater than was ordinarily required of the gas 
car, and was perfectly fitted for 99 per cent, of city 
uses. He said there was necessity not only of educat- 
ing the public, but the electric vehicle makers them- 
selves to these facts. Proper charging stations must 
then be supplied and expert men for battery work 
must be had. He emphasized the point that in the ar- 
rangements for giving service to the cars after they 
have been sold the central station men can be of great 
assistance. 

It was the sentiment of many of the speakers that 
it is very bad policy for the electric makers to attempt 
to sell their cars for purposes that can be more cheaply 
and better served by other types, and that it is not 
right to insist that central stations use electrics for 
such work. 

Current Rates Are Variable. 

In a tabulation of rates for current covering New 
England a very wide variation was shown as to rates 
and classifications. Some of the rates are on a sliding 
scale, some companies have no special rates and some 
have elaborately classified rates. 

A paper on the battery service system of the Hart- 
ford Electric Light Company showed that the opera- 
tion of the system had doubled the number of trucks 
in use in three years and had greatly increased the 
vehicle mileage and the amount of current consumed. 

The following officers were elected for the ensuing 
year: President, W. H. Johnson, vice president of the 
Philadelphia Electric Company ; vice president. E. S. 
Mansfield, superintendent operating bureau of ac- 
counts Edison Electric Illuminating Company of Bos- 
ton ; treasurer, H. M. Edwards, auditor New York 
Edison company, New York; directors. W. H. Blood. 
Jr.. Stone & Webster Management association : P. D. 
Wagoner, president General Vehicle Company, Long 
Island City; G. H. Kelly, secretary-treasurer of the 
Baker-R & L Company, and J. F. Gilchrist, vice presi- 
dent Commonwealth Edison Company, Chicago, 111. 
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EXPERIENCE of more than 14 years, beginning 
with pioneering in the motor vehicle industry, is 
claimed to be represented in B. A. Gramm's trucks, 
which are built by the Gramm-Bernstein Company, 
Lima, ()., and are in five different sizes — 5-6 ton. i l / 2 - 
ton, 2j/»-ton, l^S-ton and one-ton capacities. These 
machines are very carefully designed with the pur- 
pose of obtaining extreme endurance and efficiency, as 
well as operating economy. 

They are built of some of the best known products 
of the industry, and include Waukesha motors. Shel- 
don semi-floating overhead worm shaft and gear wheel 
rear axles and Ross steering gears, all of the other 
components being of equally high quality. The en- 
deavor in designing has been to produce what will be 
perfectly balanced machines, that have ample power, 
that are simplified and so accessible that the labor 
necessary for attention and care is minimized. No 
radical change has been made in design or construc- 
tion from what is accepted as standard by the motor 
vehicle industry, and while these trucks represent the 
best proven developments, they have nothing that can 
be regarded as experimental. 

They are built in a factory that has exceptional fa- 
cilities for producing economically, the equipment 
having been selected with a view of minimizing pro- 
duction cost, and great care has been taken to build 
vehicles that are known to be up to- a high standard. 
Strength and endurance has been obtained by the use 



of special metals and by careful proportioning, and 
provision has been made to afford complete lubrica- 
tion, as well as protecting all moving parts from abra- 
sives. Where there will necessarily be wear means of 
adjustment and renewal have been provided. 

Three Sizes Waukesha Engines. 

The W aukesha motors used in B. A. Gramm's 
trucks are three different sizes. They are all long 
stroke, heavy duty types, specially designed for truck- 
service, and aside from proportions are identical in 
construction. The smallest has cylinder bore of 3'/ 
inches and stroke of 5% inches, and is rated by the S. 
A. E. formula at 19.60 horsepower: the intermediate 
size has cylinder bore of 4% inches and stroke of 
inches, and is rated at 28.90 horsepower, and the 
largest size has cylinder bore of 4 , /j inches and stroke 
of 6V4 inches, and is rated at 32.4 horsepower. The 
ratios of the bore to stroke of these engines are re- 
spectively 1:1.5, 1:1.353 and 1:1.5. 

There is no question that the longer stroke adds 
power, though there is no general standard by which 
this added power can even approximately be deter- 
mined. For practical purposes one can reasonably as- 
sume that the power of a well designed engine in ex- 
cess of the S. A. E. rating is proportionate to the ratio 
that the stroke exceeds the bore when worked to what 
may be regarded as a reasonable operating maximum, 
which would give horsepower production for these 
three engines of 29.40, 38.70 and 48.60 respectively. 




Side View of B. A, (•ramm'a B-6-Ton Truck ChnxnU Ready for InnlnllnHon of the Body. 
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H. A. {irnmm'i 5-tt-Ton Truck t' hnR»ln Kqulppt-d with a Power Holm and End Dtnchartt 

lug- Body. 

The power ratings of manufacturers usually exceed 
the S. A. E. figures, which do not regard the stroke, 
and are frequently the result of brake tests. Full ca- 
pacity, however, cannot be expected unless the engine 
is well maintained and is efficient from every view- 
point. 

Design of Engines Identical. 

The smallest engine is installed in the one and \ 
ton trucks, the intermediate size in the 2)/z and 3^4- 
ton trucks, and the largest in the 5-6-ton trucks. Be- 
cause the design of the engine is practically standard- 
ized a description of the large type will be sufficient, 
as it will apply to all save in dimensions. The engines 
are four-cylinder, four-cycle, water cooled, vertical, L 
head types, with the valves at the left side. They are 
simply designed, extremely accessible for inspection 
or work, and great care has been taken to have the 
construction enduring. 

The cylinders are cast in pairs from high-grade, 
semi-steel, with large water jackets integral. Webs 
are cast on the valve sides of the cylinder units be- 
neath the valve pockets and on the base flanges to en- 
close the valve mechanism. The covers of the water 
jacket heads are large, this construction insuring com- 
plete freeing of the water passages and thorough cir- 



culation of water. Unusual 
care is taken in machining and 
finishing the cylinder units to 
obtain accurate fit of the pis- 
tons, and five tests are made 
during the work to guard 
against imperfections. 
The Pistons and Crank Case. 

The pistons are cast from 
semi-steel and turned carefully 
to insure accurate fit. Each 
piston is fitted with V^-inch ec- 
centric compression rings. The 
crank case is cast of copper 
aluminum alloy in two sec- 
tions, being divided horizont- 
ally. The casting is heavy to 
obtain rigidity, the minimum 
thickness being y% inch. The upper section is divided 
by a transverse vertical web that carries the centre 
main bearing. The lower section is divided by a hori- 
zontal web in which are the oil troughs for the splash 
of the connecting rods, while below this is the oil 
reservoir. 

There is a forward extension of each section to 
form a housing for the timing gearset. which is com- 
pleted by a large cover plate. Supporting arms, two 
at either side, are cast integral with the upper section 
of the crank case, and in this section, at the left side, 
are two large cover plates that are retained by a quick- 
ly removable clamp. In the rear plate is a breather 
and lubricant filler. By removing these plates one has 
immediate access to the connecting rods and main 
bearings for inspection or work, there being no reason 
for taking off the base section of the crank case unless 
for an overhaul. 

Crankshaft and Connecting Rods. 
The crankshaft is a drop forging of chrome nickel 
steel, hardened, ground and heat treated. It has a ten- 
sile strength of 140.000 pounds to the square inch and 
an elastic limit of 118,000 pounds. The shaft is two 
inches diameter at the bearings and crankpins. and 
the main bearings are 4J4 and A\A inches length 




Top View nt H. A. (irnmm'« K-6-Ton < ha»»l». Showing- the Trannmlnnlon Oearwt Can Open. 
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Yl«-n of Hear Knd of H. A, 



Uraam'l 5-6-Ton Truck < ha»»l», Rtiulpned with Sheldon Seml- 
FloatlnK, Worm Driven Axle. 



respectively from front to rear, having a total bearing 
length of 12'<J inches. The main bearings are high- 
grade babbitt metal, carried in bronze cages. The 
camshaft is a steel drop forging with the cams integral 
that is finished 1*4 inches diameter, and is heat treated 
and ground. This is mounted in three babbitt metal 
bearings fitted to bronze shells. 

The connecting rods are I sections, drop forged 
from 35 carbon steel, heat treated to obtain strength. 
The big ends bearings, three inches length, of Fahrig 
metal, are backed with bronze and fitted with shims. 
These rods have caps that are retained with four alloy 
steel bolts, each having two nuts, the outer nuts being 
castellated and pinned with cotters. The wristpins 
are steel tube, ly? inches diameter, case hardened and 
ground. These are secured in the bosses of the pis- 
tons. The phosphor bronze bushings in the small 
ends of the connecting rods, that oscillate on the pin. 
are 2)4 inches length. 

The timing gearset gears 
are 35 carbon steel with inch 
faces, helical cut and heat 
treated. They are noiseless 
in operation, and can be 
reached by removing the 
bolts that retain the cover 
plate of the housing. The 
engine governor incorporated 
with this gearset is the Wau- 
kesha patented construction, 
which is non-hunting and self- 
lubricated, and can be adjust- 
ed to a definite maximum 
speed and is sealed. 

The valve mechanism is 
conventional, the camshaft 
lifting the valve tappets, 
which are a roller type. 1 '/« 
inches diameter tube, case 
hardened and ground, that 
are fitted with adjusting 



screws and lock nuts. These 
operate the valves, which are 
3}4 per cent, nickel steel, 2'/% 
inches clear diameter and 
have case hardened stem ends. 
Both the tappets and the 
valves operate in liberal 
guides that may be renewed 
when worn. 

The engine is lubricated 
by a combination force feed 
and splash system exclusive 
with Waukesha designs, in 
which the connecting rods es- 
tablish the oil level regardless 
of the position of the motor. 
The oil is circulated by a 
pump, consisting of a case 
and two small spur gears 
running in mesh, driven by a vertical shaft that is in 
turn driven by spiral gears from the rear end of the 
camshaft. The oil is drawn through a filtering screen 
and forced through ducts inside the crank case to the 
main crankshaft bearings, and tiie overflow from these 
drains over the timing gears and to the troughs in the 
base of the crank chamber. The distribution is by 
splash of the connecting rods to the cylinders, pistons, 
wristpins, camshaft, cams and valve tappets. Drain- 
age from the troughs is to the reservoir. 

Cooling and Ignition Systems. 
The engine is cooled by water forced through the 
engine jackets by an all bronze centrifugal pump that 
has a large shaft and bearings, and through a finned 
tubular radiator that is a built-up type, with cast top 
and bottom tanks and water columns surrounding the 
central section or core. The radiator is mounted on 
the frame, this making a rigid support. At the back 
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Sheldon Seml-KloaUnic Worm Drive Axle and the Shaft and tiear Wheel L'xed In B. 

(•nrna'n 5-tt-Ton Truck. 

of the radiator is a sheet metal shield or shroud with 
an opening in the centre in which a 20-inch cast alumi- 
num fan is operated, this causing a very rapid draft of 
air through the radiator, which effectually cools it. The 
fan is driven by a flat leather belt from a pulley on 
the water pump shaft. The fan spindle is stationary, 
but the belt tension is adjusted by an idler. The water 
capacity of the system is 9yZ gallons. 

The fuel is supplied through a Zenith carburetor, 
and the ignition system is a Bosch high-tension mag- 
neto that is used duplex with batteries for starting. 
The ignition point is variable. The system has a vi- 
brator and coil for starting on the batteries so adjust- 
ed that when the engine is turning more than 200 rev- 
olutions a minute it will "skip," so that the driver will 
be compelled to change to the magneto to have the en- 
gine run smoothly. This is to prevent unnecessary 
use of the batteries. 

Special Type Dry Plate Clutch. 
The clutch is a dry plate multiple disc type. The 
core is grooved on its outer circumference. Upon this 
core are mounted four steel discs having projections 
that fit into these grooves. The discs are 13J4 inches 
diameter and Mi-inch thickness, faced on either side 
with wire asbestos fabric. The core is mounted on the 
extension of the crankshaft on an annular ball bear- 
ing. This bearing is packed with vaseline when as- 
sembled. On the internal 
periphery of the flywheel are 
fitted six hardened steel keys, 
spaced equidistant, the ends of 
which are anchored in the fly- 
wheel web and in the cover 
that fits on to the flywheel rim. 
the flywheel being the housing 
of the clutch. 

Alternating with the discs 
of the core are three other discs 
that have slots in the peripher- 
ies to fit the keys inside the fly- 
wheel rim. These are 3/16- 
inch thickness. These discs are 
normally compressed by a 
spring making 300 pounds 
pressure, placed between the 
steel cover of the clutch hons- 



October, 1915. 

ing and a steel plate carrying a 
stub shaft that projects 
through the cover. On this 
shaft is a ball thrust bearing. 
The clutch is disengaged by 
pressing a foot pedal coupled 
to a shaft that carries two 
levers or fingers, which in turn 
through pressure on the ball 
bearing and the cover com- 
presses the spring and separ- 
ates the discs. Where the 
clutch shaft projects through 
the housing is a bronze bu-h- 
ing with graphite inserts that keep the bearing ef- 
fectually lubricated. Because of the very large area 
of the frictional surfaces of the discs in contact. 471 
scrnare inches, the clutch is unusually efficient and en- 
during. 

The Fool Proof Gearset. 

The gearset of the power transmission system is a 
design patented by the company and constructed in 
its shops. Claim is made that it is absolutely fool 
proof and that it cannot be damaged by the most care- 
less or incompetent driver. Tt is an individual or dog 
clutch construction, a selective sliding gear type with 
the gears always in mesh, having four forward speed 
ratios in the 5-6 and 3j/>-ton chassis and three forward 
speed ratios in the 2j/», \y 2 and one-ton chassis. 

All the gears are high carbon chrome nickel steel, 
accurately cut and carefully heat treated to insure an 
absolute standard of quality, each gear being tested at 
three points by scleroscope for hardness. Those not 
equalling the initial requirements are treated to obtain 
the exact physical condition required. The dog 
clutches are similarly treated. The gears are five 
pitch. 1J4 inches face. Each gear on the splined shaft 
is mounted on a ball bearing. The shafts are chrome 
nickel steel and are carried on annular ball bearings 
of ample size. At the rear end of the gearset the main 
shaft is mounted on a double row annular ball bear- 
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The Component* of the Multiple Dry Plate Clutch I'aed In B. A. Gram'i Trnrka. 

ing to absorb the end thrust. 

The gearsets are made with two different speed 
ratios, and two different gear reductions are prov ided 
for the rear axles. These are as follows : 



Gearset 


Gearset 


Axle 




Axle 




Ratios 


Reduction Reduction 


Total 


Reduction 


Total 


1 


. . .4.93:1 


13:1 


64:1 


11.75:1 


58:1 


2 


. . .2.93:1 


13:1 


3S:1 


11.75:1 


34. 5:1 


3 


. . .2.07:1 


13:1 


27:1 


11.75:1 


24. 3:1 


4 (direct). 


1:1 


13:1 


13:1 


11.75:1 


11.75:1 


Revt-rse 


. . .4.32:1 


13:1 


56:1 


11.75:1 


51:1 


1 


. . .3.38:1 


13:1 


44:1 






2 


2:1 


13:1 


26:1 






3 


. . .1.42:1 


13:1 


18.5:1 






4 (direct). 


1:1 


13:1 


13:1 






Reverse . 


.. .2.96:1 


13:1 


38.4:1 







Semi-Floating Type Rear Axles. 

From the gearsets the drive is through shafts with 
universal joints at the forward ends to the Sheldon 
overhead worm and gear wheel of the semi-floating 
rear axles. The axle housings are cast steel, the cen- 
tral sections having heavy cover plates on which are 
mounted the worm shafts and the gear wheels and the 
bevel gear differential assemblies. The worm shafts 
are mounted in large ball thrust and radial load bear- 
ings. The nickel steel axle shafts are respectively 3-)4, 
3^8. 2-'4, 2}i and 2 3/16 inches diameter, and they are 
carried in heavy bearings. The end sections of the 
axle housings carry the spring seats, which have very 
liberal areas, and the brackets for the shafts for the 
two sets of brakes. 

The inner ends of the axle shafts, carried on the 
bearings of the differential assembly, are hexagonal 
and are smaller than at any other point. Should an 
axle break it will fail just outside the differential case, 
and in such an event the axle cannot drop. The spin- 
dles and the differential are 
carried on double-row annular 
ball bearings. The outer ends 
of t'.ie axles are tapered and the 
wheels are retained by keys 
and nuts. The worm is alloy 
steel and the worm wheel is 
special bronze. The worm 
wheel is operated in a bath ot 
lubricant. 

The frames of the three 
largest size chassis are pressed 
steel and those of the two 
smaller sizes of rolled steel 
channel, strongly reinforced 
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and gusseted. The overall 
lengths of the frames are re- 
spectively 261, 233, 225, 203 
and 179 inches length, and 
these afford loading spaces that 
are 162, 144, 136, 114 and 90 
inches length. The frames are 
suspended on semi-elliptic 
springs, the rear sets being 
mounted outside the frames. 
The forward ends are pivoted 
to substantial hangers and the 
rear ends are shackled, the con- 
struction being the well known Hotchkiss design, 
the drive being through the springs. No radius rods 
are used, the traction and braking stresses being taken 
by the springs, a European practise that has been 
adopted by a considerable number of American mak- 
ers. 

Springs and Steering Gear. 

The forward springs of the trucks in order of sizes 
are 48 inches length and 3 l / 2 inches width. 44 inches 
length and three inches width, 44 inches length and 
three inches width, 42 inches length and 2y\ inches 
width, and 42 inches length and 2)\ inches width. The 
rear springs in the same order are 64 inches length and 
four inches width, 62 inches length and 3j'S inches 
width, 56 inches length and three inches width, 50 
inches length and 2)A inches width, and 50 inches 
length and 2\'> inches width. 

The forward axles are nickel steel drop forgings 
that are equipped with roller bearings for the wheel 
spindles and the steering knuckles. The wheelbases 
of the trucks are respectively 168, 158, 156. 130 and 
118 inches. The wheels are artilery type, of wood, 
and the tire sizes of the trucks in order of size are : 
5-6-ton, 36 by six-inch single front and 40 by six-inch 
dual rear; 3^-ton, 36 by five-inch single front and 40 
by five-inch dual rear; 2j4-ton. 36 by four-inch single 
front and 36 by four-inch dual rear; l^-ton, 34 by 3 l / 2 - 
inch single front and 36 by five-inch single rear; one- 
ton. 34 by three-inch single front and 34 by four-inch 
single rear. One will note that these tires are ample 
in size to obtain satisfactory mileage and that they 
are over-size when compared with the standard equip- 
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20,000 TIRES DAILY FOR GOODYEAR. 




Left Side of Waukeaha Engine, Showing; the Governor Operat- 
ed from the Timing Gearnet. 

mcnt of the majority of motor vehicles. 

The steering gears are Ross specially built 
worm and nut truck types, with very large hand 
wheels. The gears are irreversible and driving is com- 
paratively easy with them, for the front wheel pivots 
are mounted on roller bearings, the linkage is care- 
fully proportioned and the leverage large. The steer- 
ing columns are located at the left side and the con- 
trol is by the usual clutch and service brake foot 
pedals, the central hand levers for shifting the speed 
ratio gears and the emergency brakes and with hand 
levers on top of the wheel regulating the fuel supply 
and the ignition. 

Brakes of Large Surface Area. 

The brakes are maintained to be unusually efficient. 
These are internal expanding types, both the service 
and the emergency sets operating within large steel 
drums on the rear wheels. These brakes may be re- 
garded as extremely liberal in proportions, those of 
the 5-6-ton truck having 452.4 square inches area for 
each set, of the 3'/>-ton truck 310.2 square inches, of 
the 2^4-ton truck 300.2 square inches, of the l T '»-ton 
truck 296.9 square inches, and of the one-ton truck 176 
square inches. These brakes are easily adjustable and 
with them there is certainty of control no matter what 
the conditions. Large grease cups and oilers insure 
adequate lubrication throughout the chassis. 

The weights of the chassis in order of sizes are 
8000. 7000, 5500, 4000 and 3600 pounds. The machines 
are governed to standards determined at the factory, 
the regulation being by positive automatic governors 
that cannot be changed without the owners' knowl- 
edge. The standard maximums recommended are, in 
order of size, 11, 13, 15, 18 and 20 miles an hour. The 
chassis are equipped with seats, front fenders, oil dash 
and tail lamps, hub odometers, jacks, horns and kits of 
tools, and they are sold f. o. b. Lima, O., painted to 
order only, for $4300, $3400, $2600, $1800 and $1500. 

These machines may be equipped with electric gen- 
erator, large battery and electric lights, for $100 extra 
for any model, and with such a lighting system and an 
electric engine starter for $200 extra. 



With six new additions to the plant of the Good- 
year Tire and Rubber Company at Akron, O., which 
will be in operation by the first of the year, the Good- 
year Tire and Rubber Company can produce 20,000 
tires a day and continue the company in the position 
of the world's largest tire producer. President F. A. 
Seiberling maintains that there will be very large bus- 
iness the coming year because of the great demand for 
agricultural products. 

He says that American business is founded on ag- 
riculture and when the farmers are well off everybody 
prospers. The good roads movement will immensely 
increase the prosperity of the farming districts by re- 
ducing transportation costs and, he thinks, be more 
important to the farmers than to the motor industry, 
which will, of course, benefit very largely. 



SPANG BAKING COMPANY'S SUPPLY TRUCK. 



The Spang Baking Company of Cleveland, O., for- 
merly had a number of wagons serving its routes 
which made only one trip a day. The wagons left the 
bakery in the morning and by noon were either sold 
out or the bread was cold and they returned to the 
plant. The company installed a Little Giant motor 
truck to replenish the wagon loads. This system 
keeps the wagons full of fresh, warm bread, so that 
they can cover much territory that could not be 
reached before the truck was placed in service. 



NEW TRUCK COMPANY AT CADILLAC. 



Business men of Cadillac, Mich., who have been 
successful in other lines are to undertake the manu- 
facture of a motor truck. The company will be known 
as the Cadillac Auto Truck Company. The president 
is Walter Kysor, president and general manager of the 
Cadillac Machine Company; John P. Wilcox, a lum- 
berman, is vice president, and C. J. Helm, manager, is 
chief owner of the Cadillac Brick Machine Company. 




Might Side of Waukenha Knglne, Showing the Magneto and 
Water Pump Installation. 
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MECHANICAL QUERIES ANSWERED. 



Repairing Broken Drive Chain — H. L. Ci., Waupun, Win. 

Is there a practical way of driving a truck after a driving 
chain has broken and there are no available materials for 
making a repair? 

If the truck is fully loaded, or the roads to be trav- 
ersed are hilly, there is doubt that the truck can be 
driven by its own power without repairing the broken 
chain. But if the conditions are more favorable the 
truck can be moved by careful driving with one chain. 

By jacking one wheel of any automobile vehicle 
and placing a gear of the transmission gearset in mesh, 
the elevated wheel will be turned and the other will 
not turn. The latter wheel has the least resistance. 
This is the condition when the chain is broken — one 
wheel has not the resistance to afford traction. 

To drive the truck the wheel that is coupled with 
the chain must have the least resistance, and this can 
be obtained by setting the brake on the side on which 
the chain is broken, and by lashing jackshaft sprocket 
to the frame with a chain or with heavv wire. When 



Breike Tightly 
Set 




Braise Disconnected 



How to Operate a Truck When Drive Chain In Broken. 

the sprocket can no longer be turned idly the other side 
of the jackshaft and the chain and the wheel coupled 
to it can be turned with the engine. Obviously the 
emergency brake on the rear wheels can be used. With 
this emergency repair the truck can be driven, but as 
the strain on the lashed sprocket will be very great, 
driving must be done with extreme care and the ma- 
chine favored in every way. If the truck is heavy the 
repair may be impracticable, but if the roads are rea- 
sonably level and smooth the vehicle may be moved 
slowly by its own power. 



Silencing Nolay Footboard — B. (I. J , Klngaton, Mo. 

Can the front footboard of a 1914 two-cylinder 

truck be silenced. It is metal and is at an angle. Lubricating 
It apparently does not improve the condition. 

The noise is evidently caused by the vibration of 
the contacting metals, which might be reduced by 
placing a heavy lubricant on them, but this at best 
would only serve for a very brief period. A much bet- 
ter method is illustrated. The machine to which you 
refer has a metal floorboard retained by two bolts. By 
unscrewing the nuts on these bolts the board may be 
removed. From a piece of soft leather cut four pieces 



and in the centres cut holes for the stems of the bolts. 
Place two of these over the bolt ends and then replace 
the floorboard. When this is done put the two re- 




l.eather Wn*her» Overcome .\olne from Floorboard*. 

maining leather washers on the bolts and screw down 
the nuts. This will buffer the floorboard between the 
two leather washers and so long as the nuts are tight 
there will be no noise or rattle. 



Heating a Carburetor— J. B. 1,., >orrli«town, Penn. 

1 have a truck that has a carburetor fitted to the engine 
lhat is not provided with means for heating. Last winter I had 
difficulty starting the engine when the temperature was low. 
I was advised that the condition could be much improved if the 
carburetor was heated. I have studied attaching a tube from 
the exhaust manifold, but this does not appear practical. I do 
not want to buy a new carburetor and would like to obtain a 
suggestion by which the carburetor I have can be heated. 

A metal band might be placed about the cylinder 
unit and the tubing extended from this to the car- 
buretor. If this is not practical, or a connection can- 
not be made with any heated part of the engine, a strip 
of cardboard, leather or metal placed at the base of the 
radiator would divert the flow of cold air upon the car- 
buretor. Such a device as is illustrated at A might 
be extremely serviceable. This is a cage of wire screen 
to which a part of an ordinary cotton stocking has 
been sewn. Any other similar material can be used. 




Practical Provlnlon (or Heating the Carburetor In Cold Weather. 

This can then be clamped to the auxiliary air port, as 
is shown at B. As the material is porous the air can 
be drawn through it. 
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WISCONSIN MOTOR RECORDS. 



Quality and Endurance of These Engines 
Established by Stutz Racing Cars. 



The wonderfully consistent winning of the greatest 
racing events of the year by Stutz cars, which was 
climaxed by taking first and second places in the As- 
tor Cup race at a speed of 102.60 miles an hour, has 
established the Wisconsin engines, used in these ma- 
chines, as not only the best in America, but the best 
in the world. And in this connection statement should 
be made that the Wisconsin engines built for truck 
service are equally as well designed and as enduring. 

The racing engines are to a new design used for 
the first time at Indianapolis this year, in which event 
all three cars of the Stutz team finished and a Stutz 
car was the first American machine to finish. These 
cars won first and second places in both the 300-mile 
races of the Chicago Automobile Club at Klgin, 111. 
They took first and second places in the 500-mile 
speedway contest at Minneapolis, Minn., and they won 
the 300-mile race at the Des Moines, la., speedway 
and made 101.4 miles an hour at the Chicago 100-mile 
invitation race. 

In the Astor Cup contest they wore down the 
Peugeot and Delage cars, the best racing machines of 
European engineers, and fittingly closed the most 
brilliant racing season ever known for a single make 
of car. The endurance of engines was marvelous, con- 
sidering the use, and the consistent winning was a 
triumph for engine design and lubrication. 

Of the Indianapolis race the Autocar, one of the 
leading automobile journals of England, made the fol- 
lowing statement: 

No doubt the best performance of the race was that of the 
Stutz team, as all three finished in good positions and none of 
the three made even so much mechanical adjustment as to 
change a plus. The engines In these cars, made by the Wiscon- 
sin Motor Manufacturing: Company, are the first modern type 
ever turned out by an American Arm: they are the first 1«- 
valve engines which America has ever put In a r.ice. The 
writer believes, speaking from memory, it Is the first time In 
history that a team of three cars of completely new design 
have ever all finished a race, so the makers are very greatly to 
be congratulated. It is the commencement of a new era in 
American racing. Just as the Peugeot successes three years ago 
began a new epoch In European contests. The extended and 
Invigorated standard car is no longer any use in U. S. A. for 
real racing. 

Claim is made for the Wisconsin motor that it is 
entitled to the title of champion American speedway 
motor, and as it now holds the world's speedway 
record, this claim might justly be made for the world's 
title. Claim is also made to the title of road race 
champion motor from the fact that it has won in the 
past four years more contests than have been won 
with any other engine in 10 years. 

A W isconsin motor was in the Stutz car that Bar- 
ney Oldfield drove and won the Los Angeles-Phoenix 
desert race of 696 miles in 23 hours last year; another 
Wisconsin motor was in the Stutz car driven by E. G. 
Baker in which he broke the coast-to-coast record by 
four days, two hours and 45 minutes, when he drove 



from Los Angeles, Cal.,to New York City, 3728.4 miles, 
in 11 days, seven hours and 15 minutes. A remarkable 
fuel economy record was made during this drive, tor 
352 gallons of gasoline was used in this engine, hav- 
ing bore of 4^4 inches and stroke of i 1 /: inches, this be- 
ing a consumption of 10.6 miles to the gallon. The 
engine consumed gallons of oil, or 440 miles to the 
gallon. In the official test by the Automobile Club of 
America after the drive an average fuel consumption 
of 0.65 pounds to the gallon by the engine was shown. 



STANDARD WOVEN FABRIC'S NEW PLANT. 



The factory of the Walpole Tire and Rubber 
Company at Walpole, Mass., has been purchased by 
the Standard Woven Fabric Company of Framing- 
ham, Mass., maker of Multibestos brake linings and 
clutch facings. The factory will be used as a spin- 
ning department for making asbestos yarn, so the 
company can control all the processes in its business 
from the asbestos mines to the automobile, and to af- 
ford manufacturing facilities for the company's grow- 
ing mechanical rubber goods department. 

The Standard Woven Fabric Company has grown 
very rapidly since its incorporation in 1911. For two 
years it operated a rented shop in Worcester, and in 
1913 moved into the factory in Framingham, which 
was then amply large. The plant has been running 
23 hours a day for some time. 

A. H. Burdick. treasurer and general manager, 
came to the company from the General Electric Com- 
pany, where he was head of the purchasing depart- 
ment. F. J. (ileason, formerly of Walpole, will be in 
direct charge of the Walpole plant. He was one of 
the founders and for years was general superinten- 
dent of the Massachusetts Chemical Company, and is 
an expert in mechanical rubber goods production. 
George D. Moore of Worcester is president, Stough- 
ton Bell of Boston is vice president, Thomas J. Daly 
of Worcester is secretary, and R. D. Northrup of 
Framingham is assistant treasurer. 



WARD ELECTRIC DRIVEN 733 MILES. 



The longest cross-country trip ever made by an 
electric wagon was with a Ward machine, which left 
New York, Oct. 6, at the time of the opening of the 
Electrical Exposition and Motor show, and was driven 
to Cleveland, O., 733 miles, in 11 days. 

During the drive daily bulletins were sent to the 
electrical exposition, giving the mileage made each 
day, and the night the exposition closed it was an- 
nounced that the wagon would be in Cleveland the 
next morning. The running speed averaged 8]/2 miles 
an hour and 84 hours and 43 minutes were spent on 
the road. Only 25 charges of the battery were neces- 
sary. The car was on exposition during the conven- 
tion of the Electric Vehicle Association of America at 
Cleveland. 
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ELECTRIC VEHICLE PRACTISE. 

Operating Edison Alkaline-Nickel-Iron Cells, the Charging Voltage and Amperage for Differ- 
ing Batteries, (or Boosting, and the Normal Discharge Rates — Some of the 
Characteristics That Indicate Conditions of Charge. 

By William W. Scott. 



CHARGING Edison cells in a general way is in ac- 
cordance with the principles stated with refer- 
ence to lead-acid cell charging, but there are condi- 
tions that will be at variance with the recognized prac- 
tise with the latter type. Only direct current can be 
used, for the voltage must be impressed. The voltage 
of the current and the amperage will depend upon the 
number and size of the cells in the battery. 

The charging equipment necessary 
for Edison cells may be any of the types 
that has been specified as required for 
lead-acid cells — that is, a direct 
current generator, a charging set 
consisting of an alternating cur- 
rent motor and a direct current gener- 
ator in combination, a rotary converter, 
a mercury arc rectifier, a mechanical 
rectifier, or whatever may be recom- 
mended for the service. 

With the charging apparatus must 
be provided the charging panel or 
switchboard with a rheostat to obtain 
the necessary resistance, switches, volt- 
meter, ammeter and circuit breaker and 
fuses. There are no limitations for the 
use of these as compared with their uses 
with lead-acid cells, but, of course, no 
determinations can be made with speci- 
fic gravity readings, for these will not 
indicate the voltage of the charge. 

Edison cells differ with lead-acid cells in that the 
normal charge, from the lowest permissible dis- 
charge to maximum, is made in seven hours, 
and the normal discharge is made in the same 
period. By normal charge or normal discharge period 



is meant that in which the greatest economy of charg- 
ing current and discharging current can be obtained, 
for there is no reason to unnecessarily supply current, 
and when the battery has been charged there is every 
reason to desire obtaining the greatest efficiency 
from it. 

One will note after reference to the accompanying 
tabulation of charging rates that the required voltage 




Curve Showlai 
dine aad G 



the Characteristic Sharp Rlae Early la Charaiaa-, aad the De- 
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can be obtained by multiplying the number of cells 
by the constant 1.85 (this representing the maximum 
voltage), so that there need never be uncertainty as to 
the current value that ought to be used. But the fig- 
ures in this table represent the lowest voltage that 
can be used for efficient charging, and unless they are 
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adhered to the batteries cannot be expected to yield 
satisfaction. This table includes batteries ranging 
from 10 to 80 cells. 
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28 
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46 
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These figures do not comprehend "boosting" 
charges, which are taken up elsewhere in this article. 

The reader has learned that there are possibilities 
with lead-acid cells of the different plates of the cell 
differing in potency because of local action, and that 
the condition of each plate can be learned wit'i ref- 
erence to its activity by cadmium tests, but no tests 
are possible with Edison cells so far as determining 
plate condition is concerned. As a matter of fact tl'ere 
is no reason to assume there will be material differ- 
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or discharge, the efficiency of the battery will be tem- 
porarily impaired, but when the temperature is raised 
the battery will have its normal capacity on subse- 
quent charges. The best results can be obtained 
when the temperature of a battery is kept between 75 
and 95 Fahrenheit, and this characteristic demands 
that the battery room be kept reasonably warm in 
cold weather and as well ventilated as is possible when 
the weather is warm. 

While the battery box or cradle should be 
open for a full circulation of air when charging, the 
construction should be such that the compartment can 
be closed tightly should the weather be cold, so that 
the heat of the cells may be retained. With a tightly 
closed compartment the Edison battery can be used in 
extremely cold weather with quite as good efficiency 
as when the temperature is high. When charging the 
temperature of the battery should never be permitted 
to exceed 105 Fahrenheit, and at no time, except for 
very short interval, should it exceed 115 degrees while 
discharging. Emphasis is made that the more consist- 
ently a battery is charged and discharged between the 
prescribed maximum and minimum the 
longer will it endure and the greater 
will be the satisfaction obtained. 

When a battery is received from the 
manufacturer the cells are filled with 
electrolyte and the battery is discharged. 
It must then be charged, and this can 
be done with the equipment that has 
been described. Where the current is 
direct merely the switchboard and the 
necessary instruments and rheostat are 
required, but if alternating the current 
must be rectified by a motor-generator 
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Six Times tae Normal Rate Subsequent to Normal Charges. chines most generally USed. 

One will note that the charging rate of Edison cells 



ence in the plates. The design and construction of the 
cells is such that they are not accessible, and the only 
possibility provided for is a renewal of the solution 
from time to time when the reduction of the elec- 
trolyte demonstrates that this is necessary to insure 
a standard of efficiency. 

The care of any battery can best be given by for- 
mula — that is, by doing the work necessary in a cer- 
tain manner, so that there is minimized probability 
of anything being forgotten. For instance, previous 
to charging the cells should be opened and the height 
of the electrolyte ascertained, and in the event of any 
reduction below the level prescribed water should be 
added. The battery box should then be left open so 
that it shall be well ventilated, this being desirable to 
permit the escape of gas created by the charging and 
to insure against heating, for. as with other cells, the 
best results are obtained when the lowest degree of 
heating results from charging. 

The standards of temperature are of material im- 
portance and these should be thoroughly understood. 
When the temperature of the electrolyte is less (low- 
er) than 50 degrees Fahrenheit, during either charge 



is always given at the seven-hour rate (normal), but 
two discharge rates are given, five hours and eight 
hours, and comparison of these two discharge rates will 
show that the capacity of the cells are practically 
the same in amperes, no matter which of the two dis- 
charge rates is used. For quick reference the follow- 
ing tabulation is given, which shows the normal charg- 
ing rate and discharge rate at five and eight hours, and 
average discharge voltage for five and eight hours: 
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The tabulation given is based on the normal or 
rated output of cells, but a characteristic of Kdison 
cells is that they increase in capacity for a period of 
from one to three months, according to the service 
and the attention given to charging, so that while the 
figures stated can always be depended upon, there is 
every reason to believe that the actual capacity will 
exceed them from two to 10 per cent, on normal 
charge, and from 10 to 20 per cent, on overcharge. 

Every cell sent out from the factory is guaranteed 
to have its rated capacity, and the tabulation that has 
been presented indicates what the probable value of 
the charges will be. One must understand, however, 
to obtain these values the prescribed care and atten- 
tion must be given. 

The process of self-forming, or building, of the 
cells will continue from the time the battery is re- 
ceived until the maximum is reached, and this maxi- 
mum will not be varied from for a long period. The 
company guarantees that the rated capacity will be 
realized for four years, and in many instances this will 
be considerably exceeded. To obtain this develop- 
ment a series of overcharges must be 
given, the first at the end of 30 days, and 
then regularly at intervals of 60 days 
until the electrolyte is renewed. 
Then an overcharge is given and 
the process repeated at the 60-day in- 
tervals. 

In charging the best results will be 
obtained with a current supply that will 
insure a voltage that will slightly ex- 
ceed the tabulated voltages. That is. 
while a 110-volt current will charge a 
60-cell battery very satisfactorily, which 
ought to have 111 volts to obtain the 
full value of 1.85 volts a cell, a current 
of 115 volts would be better. 

When a battery as received from the factory is 
ready for the first charge it is completely discharged, 
and it may have been in this condition for several 
days, or at least during the time necessary for prepara- 
tion for shipment, while it was in transit and until 
delivery. To restore it the first charge should be at 
the normal rate for 12 hours. This long charge is ab- 
solutely necessary and should be given for the full 
period. 

After that time the charging should be at the seven- 
hour rate, and, if wholly discharged, for seven hours. 
But the period of charging should always be based on 
the previous discharge. For instance, if a battery of 
cells rated at 300 amperes has had 100 amperes drawn 
from it, or approximately a third of its rated amper- 
age, then the charging should be for a third of the full 
charging period, or two hours and 20 minutes at the 
normal rate. W herever the value of the current dis- 
charged is known this formula should be followed, but 
if the value is unknown the charging should be begun 
at the normal rate and continued until the voltmeter 
has indicated not less than 1.80 volts a cell for a period 



of 30 minutes. This will insure a full charge. 

When the charging is done with a rheostat the 
current flow should be adjusted at intervals of 30 min- 
utes so that the current shall remain practically con- 
stant. The current may be set a few amperes higher 
than the tabulated rate, so that there will not be a fall 
much below the normal rate before the next adjust- 
ment is made. In an emergency, where the charging 
voltage available is such that the normal rate cannot 
b.e maintained, the battery may be charged at a lower 
rate for a longer period of time, but the minimum rate 
that can be employed throughout a full charge is two- 
thirds of the normal rate. But low rates of charging 
are not advised unless there is such a condition as has 
been stated, and charging at less than normal rate 
should never be continued. 

Where the current cannot be adjusted during the 
period of charging the rate should be set about 50 per 
cent, above the normal rate (this being an approxi- 
mation that will generally be found satisfactory), so 
that as it is decreased by the rise of the battery volt- 
age it will average about normal. When charging is 




S. 

I 



' ] | I | ! _j_j i j I I 

Completion of Discharge after Doost. ' 



Completion of Noru.al Dirtc&urgo 



Normal lutes of Chance and Discharge J 
A-i, SO Amps. A-10. 7&Ainpt. 
,4-6, 37.5 •• A- 12. 90 " i 
A-b. 45 
A-i. 60 

Normal length of charge, 7 hour* 



2 3 4 5 

Hours Discharge at Normal Rate 



Curve Hhowlnit the Increaned Capacity of a Hatter; (ilven a "Boom!" of an Hour 
After DlHokarirr (or Three Hoars. 

done in such circumstances the rheostat should not be 
adjusted after once set. The charge should be con- 
tinued the same number of hours as though the rate 
were constant at the normal rate. When charging is 
done in this manner the rate will automatically taper 
until at the end of the charge it will be considerably 
below the normal. 

In the event that an ampere-hour meter is used 
with the vehicle, or the discharge from the battery 
can be determined by the ampere and time readings, 
the charge should be made from 20 to 30 per cent, 
more than the value discharged, so that the battery 
may be brought to the highest condition of efficiency. 
The ampere-hour meter is used precisely as with the 
lead-acid batteries, and should be set about 25 per cent, 
slow on charge, which will insure that the necessary 
full charge is given. 

Boosting the battery to restore its capacity within 
a shorter period than is usually required for charging 
can be resorted to whenever necessary, and where the 
work required of the vehicle is in excess of its ordin- 
ary mileage rating this can be done during periods of 
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idleness. In average conditions the following boost- 
ing rates may be used, but the actual rates that can 
best be used can be determined by two factors — the 
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450 
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temperature of the cells and the gassing. 

With experience the current values that will cause 
heating and gassing will be accurately known, and 
these can be taken as the basis for charging, for an 
arbitrary value may not be always advisable to accept. 
The boosting charges may be: 

This is on a basis of five times the normal rate of 
charging for a period of five minutes, four times the 
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rate for 15 minutes, three times the rate for 30 min- 
utes and twice the rate for 60 minutes. 

The temperature of the battery should be observed 
during boosting charges, and preferable those near 
the centre of the battery should be examined for heat- 
ing. The temperature should not ever be above 115 
Fahrenheit. The formation of froth on the electrolyte 
is another indication of excessive charging (this re- 
sulting from heat and gassing), and in the event of 
heating or frothing (provided that the electrolyte is at 
the standard height), the current should be reduced in 
amperage or discontinued. 

Should occasion require immediate use of a bat- 
tery charging can be terminated and the battery placed 
in service with whatever current it may contain, and 
after use it may be charged in the usual manner. 

The charging should never be less than the normal 
rate save toward the end of a charge that will auto- 
matically taper. Low rate charging does not affect 
the battery permanently, but it does reduce the speed 
and the mileage for several discharges immediately 
following the low rate charging. 



The charge of Edison cells is illustrated by an ac- 
companying curve chart that shows that there is a 
rapid rise of voltage during the first 45 minutes of 
charging, after which there is a slight fall and then a 
very gradual increase until the expiration of the 
seventh hour, when the voltage will remain constant. 
Careful observation of the voltage readings will give 
very accurate indication of the condition of charging, 
but this must be gained by experience, and no definite 
rule can be established. Neither can an absolute 
figure be given for full charge voltage, as this will de- 
pend upon battery temperature, condition of the elec- 
trolyte, and perhaps other conditions. When the volt- 
age across the battery terminals at the end of the 
charging period, under normal conditions, average 
from 1.80 to 1.85 a cell at normal current rate the bat- 
tery may be regarded as charged fully. 

Examination of the chart will indicate the quick 
rise in voltage very early in the charge, a condition 
that might be accentuated by differing causes, from 
which one unfamiliar with this characteristic would 
undoubtedly assume that a full charge 
had been reached. When this abnormal 
voltage rise is noted it will be always 
during the first part of the charge and 
will be followed by a fall to normal 
value, so that one can be certain of 
recognizing this indication and under- 
standing it. 

No deteriorating effects follows 
overcharging, but the volume of water 
dissipated is greater, necessitating more 
frequent filling of cells, the current used 
is wasted, and there is excessive heat- 
ing. For these reasons the overcharges 
should only be made at the intervals 
advised, or when there should be occa- 
sion to require an unusual period of discharge. 

With reference to the periodic overcharging, the 
preparation should be the complete discharge of the 
battery and the solution should be brought to the level 
specified, tests of the electrolyte being made before 
and after the overcharge. 

In the event that a battery appears sluggish in ac- 
tion, the more use that can be made of it the better, 
for with successive complete charges and discharges it 
will regain its full capacity. But continued lessening 
of the capacity is usually an indication that the solu- 
tion should be changed. 

The normal discharge rates are, as has been stated, 
the same as the normal charging rates, and the aver- 
age discharge voltage of any cell, when worked nor- 
mally, is 1.2 volts a cell for five-hour rate and 1.24 volts 
a cell for eight-hour rate, and the discharge is practi- 
cally completed when an average voltage of one volt a 
cell is reached. The characteristic of the discharge is 
shown by an accompanying chart, there being a sharp 
initial drop, and then a gradual fall until near the end 
of the discharge period, when there is another quick 
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decline. This represents normal discharge. 

A battery can be discharged continuously up to a 
rate 25 per cent, more than normal, but this should 
not be practised, because of the heating and the loss of 
voltage. For short periods of time, as when climb- 
ing hills and starting heavy loads, the rate may be in- 
creased beyond the limitation practically to any value 
desired, but maximum power is developed when the 
discharge is about six times normal, and if this rate is 
exceeded the power will diminish instead of increas- 
ing. 

An accompanying chart shows by curves the dis- 
charge of cells at rates ranging from one-third normal 
to six times normal subsequent to normal charges, the 
exact time of discharge by hours, and the average volt- 
age, as well as the normal rates of charge and dis- 
charge. This is indicated by ampere hours, there be- 
ing a decided loss in voltage and but little lessening of 
amperage as the discharge rates are increased. 

The practical results from boosting charges are 
also shown by a curve, the "boost" being given at the 
expiration of three hours' discharge, this indicating 
by voltage and ampere hours the 
decided increase in capacity, and 
adding two hours' service to the 
battery. This- curve illustrates 
the discharge obtained in one 
day by supplementing the nor- 
mal charge with a double rate 
"boost" during the noon hour. 
The discharge was at normal 
rate and showed 1.16 plus rating 
at 83 per cent, current efficiency. 
The actual output on normal 
charge plus the one hour 
"boost" was 1.56 plus, at 86.7 
per cent, current efficiency. 

As Edison cells can be 
discharged and kept in that condition when 
necessary, the capacity of the cells after such 
periods of idleness are specially interesting. A 
chart of a curve included shows the efficiency of a 
cell which had stood completely discharged for six 
months. The runs plotted on the curve were made 
immediately before and after the period of inactivity, 
in both instances the cells being given normal rate 
overcharges. One will note from this curve that there 
was practically no change in the capacity of the cell 
with reference to voltage or amperage. 

(To Be Continued.) 



TRUCK HAULS FIRE PUMP. 



Combination Chemical Apparatus Serves, 
as Tractor in Minneapolis. 



In the fire department service of the city of Min- 
neapolis, Minn., is a Four Wheel Drive five-ton truck, 
equipped as a combination hose and chemical appa- 
ratus, which in addition to hauling its own load to a 
fire, also serves as a tractor for a steam pumping en- 
gine. This is perhaps the only truck that has been 
adapted in this manner and its successful operation is 
a sufficient demonstration of the power and capacity 
for traction which is a pronounced quality of the Four 
Wheel Drive type of construction. The truck is built 
by the Four Wheel Drive Motor Company of Clinton- 
ville. Wis. 

The chassis is standard in every way. In addition 
to the heavy body, a large chemical tank, hose and lad- 
ders, it carries regularly a crew of 1 1 men. The steam 
fire engine that is drawn weighs fully five tons. 




Kour- Wheel Drive Cumhlnntlon Fire Apparatua Truek I'nrd an Tractor fur Steam 
Pumplna; Enjrlne at Minneapolis, Minn. 

On April 27, 1915, this powerful truck made a run 
from station No. 5 in Minneapolis to headquarters in 
St. Paul. The distance was eight miles and a half and 
the time required for the run was 18 minutes — a speed 
of slightly less than 30 miles an hour. 

It has shown all the speed that safely can be used 
with any type of apparatus and has the power to take 
its heavy load at good speed up any hills in Minneapo- 
lis. The movement of so much equipment with a sin- 
gle motor is naturally a source of great economy for 
the fire department. 



The J. C. Tucker Company, which sold trucks and 
passenger cars in Boston and Providence, has aban- 
doned the sale of passenger cars and is now devoting 
itself exclusively to marketing trucks. 



The Auto Wheel Company of Lansing. Mich., is 
working to capacity and has orders on hand for a year 
ahead. The plant has been considerably enlarged since 
last year. 



A spring starter, invented by G. L. Rock, will be 
made in Jonesville, Mich., where a building formerly 
used for assembling motor cars will be used. 



The new French tariff of 45 per cent, on all Ameri- 
can cars sold in the French possessions affects trucks 
as well as passenger cars. In the case of the English 
act commercial vehicles are especially exempted. 
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CO-OPERATE TO SELL TRUCKS. 



Electrical I a teres ts in Metropolis Engage in 
Three-Cornered Sales Campaign. 



A three-cornered campaign to place electric deliv- 
ery vehicles in the hands of business men in New- 
York City and New York and New Jersey, contiguous 
to the Metropolis, has been undertaken by the Kdison 
Storage Battery Company, the electrical lighting com- 
panies of that section and the Ward Motor Vehicle 
Company. 

The Edison Storage Battery Company is to rent its 
batteries, keep them charged and care for them fully 
for a stated monthly rental. The W ard company will 
-sell its 750-pound delivery wagon on easy monthly 
payments at $875, which includes a year's rental of 
battery and battery service for that time. 

Thus the first cost of the equipment is made low- 
compared to what it formerly was. and with expert 
service assured there will be little reluctance on the 
part of prospective buyers to try something new. It 
will be possible under the circumstances to operate 
the small electrics with the same delivery men who 
have been employed on horse wagons. 

(iarages at which the service will be supplied have 
been established in all parts of the metropolitan dis- 
trict. Electricity is one of the few commodities which 
has consistently fallen in price during the past decade, 
according to Mr. Edison, and with the new plan the 
merchant can take advantage of this cheap electricity 
to improve his delivery service and increase its radius 
at a smaller cost than with horses. 

This plan was explained recently to the engineers 
of the electric lighting companies in the district who 
visited the Edison factory in Orange and they prom- 
ised hearty co-operation with the plan. 

They were shown in details the operations by 
which Edison storage batteries are made. The meet- 
ing inaugurates something entirely new in electrical 
vehicle salesmanship in the metropolitan territory, and 



is likely to have a far reaching effect on the industry. 

In the group shown in the accompanying photo- 
graph are : Harvey Robinson, manager of the Auto- 
mobile Bureau of the New York Edison Company; 
Stephen G. Thompson, Public Service Electric Com- 
pany, Newark, N. J. ; B. Irwin, Brooklyn Edison Com- 
pany ; D. F. Tobias, United Electric Light and Power 
Company; Charles A. Barton, New York and Queens 
Electric Light and Power Company; Charles A. Ward, 
secretary and treasurer of the Ward Motor Vehicle 
Company; J. C. Boyers, sales manager of the Ward 
Motor Vehicle Company; Thomas A. Edison, presi- 
dent of the Edison Storage Battery Company; H. G. 
Thompson, vice president and general sales manager, 
and E. J. Ross, Jr., manager of the sales engineering 
department of that company. 



NINETY-THREE ACCESSORY EXHIBITS. 



Space at the New York and Chicago shows has 
been allotted to 93 makers of accessories by the Motor 
and Accessory Manufacturers at the meeting of the 
association in New York, Oct. 8. Both the number 
of exhibitors and the amount of space assigned were 
greater than for any previous show. 

At the same meeting the board of directors of the 
association voted to admit the following firms to mem- 
bership: Brunner Manufacturing Company, makers 
of air compressors. Utica, N. Y.; E. A. Laboratories, 
Inc.. manufacturer of automobile electric and hand 
horns. Brooklyn. N. Y., and the Leece-Neville Com- 
pany, manufacturer of electric starting and lighting 
systems. Cleveland. O. 



TAKES INTERNAL GEAR DRIVE AXLES. 




Thomnn V. Kdlaon. HI* Heprmrntnttven and a (iroup of Kleotrle I.licbttnit and Vrhlcle Mm 
Muring n Conference nt Orana-e, J. 



The British war department is said by the Internal 
Gear Drive Association to have followed the French 
and German governments in showing a decided pref- 
erence for internal gear drive axles on motor trucks. 
A few weeks ago a British manufacturer announced 

for the market a 3j4-ton truck 
with an internal gear drive 
axle. 

Immediately the British 
war department contracted for 
the available supply of this 
type of truck. At the same time 
it released for delivery to Brit- 
ish buyers a number of trucks 
equipped with another form of 
final drive and of the same car- 
rying capacity. 

The French and German 
armies showed great partiality 
for the internal gear drive be- 
fore the war and had many of 
them in service or available 
when the struggle began. 
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PRACTICAL MOTOR TRUCK MECHANICS. 



Several methods are extensively used for straight- 
ening bent frames, but the best results can be obtained 
by gradually bending the metal back to shape, rather 
than striking it with the hammer. Apply a blow torch 
to the point of bend until the metal becomes red hot. 
Now adjust a large wrench to the end of the frame, as 
shown in Fig. 40 A, and straighten by a steady pres- 
sure. If it is now found that the part is not absolutely 
parallel with the corresponding part, it may be trued 
by applying the wrench as shown in Fig. B. 



HOME-MADE ENGINE OIL GAUGE. 

Engines of earlier design are not always equipped 
with indicators or gauges to show the quantity of oil 
in the crank case or reservoirs. An easily constructed 
indicator is shown in Fig. 41. Usually the case will 
have a petcock at the base for draining it and this 
should be removed and a T fitted in the opening as at 
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FIk. 4© — A, StralKhtenlnic a Ben! Frame After Hentlnic; H, Tra- 
ins wllk a Wrench. 

E. Screw a short pipe into the T as at F and at the 
free end fit an elbow, (i. A small glass gauge, H, can 
be obtained at any hardware store and this should be 
attached to the elbow by a short pipe, I. The length 
of the pipe can only be determined by experiment. 

A short piece should be tried at first and oil placed 
into the crank case until the engine emits a smoky ex- 
haust. The oil should then be gradually drained until 
the smoking ceases. This is the correct oil level. A 
pipe should now be fitted that is of the proper length 
to allow the oil to appear about an inch from the top 
of the gauge. This point can be marked on the gauge 
and the driver can always determine the quantity of 
lubricant that is in the crank case. A petcock can be 
fitted to the free end of the T for draining purposes. 



REAR AXLE HOUSING PRESSURE RELEASE. 



When the felt packing washers or gaskets are worn 
grease will work out of axle housings and on to the 
rear wheels. But grease on the wheels is not always 
a result of the wear or hardening of the felt washers. 



Experiments have proven that expansion of air in the 
differential housing may cause sufficient pressure to 
force lubricant past the washers. Such leakage can be 




FIk. 41— A, Device for RednelnK Preamire In Differential Horn- 
lull E, Oil fiaaKe for Old Type Motor < rnnkeaaea. 

stopped by attaching a vent to the filler cap, as shown 
in Fig. 41 A. This is only advisable when the cap is 
located on one side of the housing and not in the cen- 
tre, directly over the ring gear. Obtain an old valve 
stem, as shown at B, and cut off a piece of about one 
inch in length. Next drill and tap the cap so as to ad- 
mit the stem. It is advisable to lightly solder the stem 
to the cap so that it cannot work loose and fall into 
the housing. Obtain an ordinary dust cap and drill 
three small holes at the top as at C and then insert a 
fine brass screen, as shown at D, and screw the cap 
tightly on the valve stem. The screen will prevent 
dirt or foreign matter entering the housing, but does 
permit equalization of the air pressure. 



PRACTICAL PRIMING DEVICE. 



In cold weather starting can be made easier by 
priming the motor. This is inconvenient for the driver 
when it necessitates raising the hood. An easily made 
priming device which will better convenience the 
driver is shown at Fig. 42. Run a length of annealed 
copper tubing from the top of the intake manifold to 




FlK. 42 — Method of PrlmlnK an Engine from the Daak. 

the dash. The manifold should be drilled and tapped 
and a connector fitted as shown. A small coil is then 
made in the tubing so as to prevent breakage from vi- 
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bration and the free end carried through the dash. An 
elbow and priming cock is then fitted as shown. Of 
course the priming cock on the dash should be higher 



PISTON RING COMPRESSOR. 




Kin. 4.1 — A, Protection Rubber Pip* with Flexible Metal Tube) 
B, Armoring; Eleetrlc Cable at Battery Box. 

than the end of the tubing which enters the manifold, 
as the flow from the tank is by gravity. The device is 
especially useful, as the cup may be slightly opened to 
admit auxiliary air to the mixture. Water can also be 
fed to the motor in this manner for removing the car- 
bon from the cylinders. 



ECONOMY OF FLEXIBLE TUBING. 



All the accessories of the truck that are subject to 
wear can be greatly reduced. The life of the wiring, 
gas tubing, etc., can be increased at slight expense and 
little trouble. Metallic flexible tubing is now marketed 
in various sizes and is inexpensive. If a small piece 
of this was placed over the rubber tubing leading to 
the gas lights, as shown in Fig. 43 A, the rubber would 
not be subject to the weather and could not kink, a 
trouble frequently met with. At Fig. 43 B is shown a 
method of preserving the insulation on the wires lead- 
ing from the battery. Pieces of tubing are inserted 
in holes in the battery box and the wires passed 
through them. 



LIGHTING THE WASHSTAND. 



Lights of the overhead type for garage washstand 
are not always satisfactory, for they do not illuminate 
the wheels and sides of the machine. At Fig. 44 A is 
shown a simple home-made lighting 
stand. Secure a length of piping to 
a wood base and then drill and tap a 
hole near the top lor a small thumb 
screw. Select a rod which corre- 
sponds in diameter to the hole in the 
pipe. Insert as shown. Now obtain 
a reflector of sufficient size to project 
the light of a group of four lamps. 
Strips of metal should be riveted to 
the sides of the reflector and holes 
drilled through the ends and top of 
the telescoping rod. Attachment can 
then be made to the stand by a thumb 
screw and nut. This arrangement will also be found 
to be useful when making repairs on the machine at 
night. 



The piston ring compressor shown in Fig. 44 B is 
easily made and quickly applied. It consists of a suit- 
able length of band iron about J-jj-inch in thickness 
and j/2-inch in width. It should then be placed in a 
vise and the ends bent as shown. Assuming that the 
compressor is to be used on a piston 4J4 inches diam- 
eter, a piece of metal about 16 inches in length would 
form the ring. When fully closed the ring should 
measure slightly less than 4}4 inches diameter, so that 
when clamped it will firmly hold the piston ring in its 
channel. 



REPAIR OF TIE ROD. 



When a machine has been used several years the 
tie rod between the front wheels will become loose 
from wear. This play is generally in the threaded 
parts and operation may be dangerous. A simple re- 
pair can be made by drilling through the yoke and rod 
and inserting a taper pin. This is not permanent, 
however, as the parts are subject to great strain and 
the pin will soon wear. If the parts were brazed or 
welded together the aligning adjustment would be 
lost. A better repair for this condition is shown in 
Fig. 44. Remove the rod from the yoke and heat it to 
a high temperature. A mandrel a trifle larger diameter 
than the hole should be driven inside, as shown in Fig. 
44 C. This will materially expand the metal. Should 
the outside diameter be too great, the rod can be 
placed in a lathe and the threads recut. The complete 
assembly is shown in Fig. 44 D. 



COLORING BRASS BLACK. 



A well known chemist submits the following as an 
easy yet effective method of coloring brass articles 
black. Dissolve blue vitriol in water and then add a 
quantity of washing soda until a precipitate is formed. 
The liquid should then be poured off. The precipitate 
is carbonate of copper. W hen this substance is mixed 
with strong ammonia and heated to 150 degrees Fah- 




5 




c 



Y/S/SSSt* 




FlK. 



\, Hom.--Mn.le WaHhHtnnd Micbti B, Hand}- Plxton KIdk L'ompremiori 
C. Kxpandlng Tie Rod Tube; D, Repaired Tie Rod. 

renheit, the solution will stain any brass article black. 
Before emersing in the solution, however, the piece 
should be thoroughly cleaned, using a potash solution. 
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CHASE HAS NEW ONE-TON MODEL. 



HYATT HAS DETROIT WAREHOUSE. 



A new one-ton truck model has been added to the 
line of the Chase Motor Truck Company of Syracuse, 
N. Y., which is to sell for $1650. It has worm drive 
and a four-cylinder, L head motor, with bore of 
inches and stroke of 5^ inches. The wheelba.se is 140 
inches. Sheldon rear axles, Holley carburetors, Bosch 
ignition, Brown-Lipe selective sliding gear, three-speed 
transmission gearset and a pay load on rear axle of 
83 per cent, are some of its characteristics. Electric 
starting and lighting apparatus will be furnished at 
an extra cost. Deliveries will be begun Dec. 1. 



MULTIBESTOS SALES CONVENTION. 



At a convention of the sales force of the Standard 
Woven Fabric Company at the factory at South Fram- 
ingham, Mass., recently, where a study of the methods 
of producing Multibestos brake lining and clutch fac- 
ing was made, statement was made by General Man- 
ager A. H. Burdick that at the pres- 
ent rate of growth the business would 
increase 100 per cent, in the coming 
year. He maintained that more than 
50 per cent, of the brake lining used 
by American motor vehicle manufac 
turers is Multibestos. 

This was supplemented by Ad- 
vertising Manager R. D. Northrop, 
who predicted that with more than 
2,000,000 cars in use, and this num- 
ber increasing by hundreds daily, 
there would be great increase in the 
supply trade. Thomas H. Daly, sec- 
retary of the company, presided at 
a dinner at the Framingham Coun- 
try Club, which was enjoyed by salesmen from the 
branches in Boston. New York City, Philadelphia and 
Chicago, as well as those attached to the factory were 
present. 



Another step toward making Detroit the distribu- 
tion centre for its business has been taken by the Hy- 
att Roller Bearing Company, which has bought land 
and planned the construction of a shipping warehouse 
on the Michigan Central railroad in that city. A new 
building for the sales and engineering departments of 
the automobile division of the company was recently 
erected at Cass avenue and West Grand boulevard, in 
that city. 

General Manager A. P. Sloan, Jr., has announced 
that the new building will be constructed under the 
direction of Chief Engineer Lane. It will have a front- 
age of 225 feet on the railroad. It will be of modern 
concrete construction, two stories high, and will con- 
tain 20,000 feet of floor space. The first floor will be 
on a level with the floors of the freight cars, while the 
second floor will be at the street level. This will fa- 
cilitate handling large quantities of freight, which will 
move in only one direction. That which is to be 




Architect's Flam < 
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I. H. C. REDUCES PRICES OF TRUCKS. 



Prices have been reduced on the International Har- 
vester Company line of trucks in 1000. 1500 and 2000- 
pound sizes. Two new six-story additions are being 
made to the factories at Akron, O., and the trucks 
will be made in largely increased numbers. The new 
prices are 1000-pound air cooled, $600; 1000-pound 
water cooled, $710; 1500-pound, heavy duty motor, 
$950, and 2000- pound chassis, $1500. 



f the Hyatt Roller Bearlaa- Coatnaay'a Wareheaae aad Deltv- 
itloa to Be Erected la Iadaatrlal Ceatre of Detroit. 

transhipped to other points will remain on the first 
floor, while that for Detroit will be taken to the second 
floor. 

At present receipts of Hyatt bearings in Detroit 
amount to a car load a day. This rate is likely to be 
maintained throughout the year. Tractor manufac- 
turers will be supplied from Detroit. The building 
will improve the service of the Hyatt company to 
manufacturers, as all the sizes in general demand will 
be kept constantly on hand for quick delivery. H. R. 
White, who has been connected with the Hyatt au- 
tomobile division for some time, will have charge of 
the traffic arrangements. 



BIG ORDER FOR INTERNATIONAL TRUCKS. 



The International Motor Company has closed an 
order for 700 five-ton trucks for the Russian govern- 
ment. Most of these will be made at the Plainiield, N. 
J. plant. 



The International Motor Company. New York, N. 
Y., has issued a large booklet dealing with the work 
done with Mack trucks at the recent military encamp- 
ment of business men at Plattsburg, N. Y. The book 
contains a detailed account of the work of the truck 
and numerous letters of commendation from the cor- 
poration officials who figured as "Rookies" in the 
Plattsburg encampment. 
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F W D TRUCKS INVADING EAST. 



Clinton ville, Wis., Company Beginning an 
Extensive Campaign for Dealers. 



The Four-Wheel Drive Auto Company, Clinton- 
viile, Wis., which is widely known as the builder of 
Four-Wheel Drive trucks, and has just completed a 
very large expansion of its factory facilities, announces 
in this issue of MOTOR TRUCK the beginning of a 
campaign that is to be carried on throughout the 
country to interest progressive business men in the 
sale of these machines as a commercial proposition. 

The statement is made that these machines are the 
highest priced, are the most expensive to build, and yet 
the most economical motor vehicles built because from 
ev ery viewpoint they save money when operating cost 
is compared with that of other motor trucks. 

The Four-Wheel Drive trucks are built in three 
sizes, 1%, three and five ton load capacities, and they 
are driven by all four wheels through full floating front 
and rear axles. They have the greatest power ef- 
ficiency, the lowest consumption of fuel and lubricant, 
the longest endurance and the tire mileage is extreme- 
ly long. 

These are not theories, but are the result of com- 
petition in service and in trials with other machines. 
The company has open territory in some of the best 
commercial centres, and it is in readiness to make 
agency propositions to those who are desirous of do- 
ing a high-class business, that will constantly increase, 
and which can be absolutely depended on. Four- 
Wheel Drive trucks have been built for seven years 
and are no experiment. The company has the organ- 



ization and the facilities to afford its representatives 
and its customers the best of service and close co- 
operation. This is an exceptional opportunity for 
those who desire to enter business that is established 
by public knowledge of truck quality, and which can 
be developed in ratio to the capacity of the agents. 



NEW TIMKEN ADDITION COMPLETED. 



The new addition erected at the Clark avenue plant 
of the Timken-Detroit Axle Company in Detroit. 
Mich., has four stories and a basement and cost nearly 
half a million dollars to build and equip. It will be 
used exclusively as an assembly plant for worm drive 
truck axles. 

The building gives the company 100,000 additional 
feet of floor space for truck axle construction. The 
basement is devoted to stock rooms, the first floor to a 
receiving department and to incoming stock, the sec- 
ond and fourth floors to machining axle parts and the 
top floor to axle assembly. The increase in business 
t hat made the building necessary is largely due to do- 
mestic demand, as very few orders have been received 
that were connected with trucks built for war pur- 
poses. Cornelius E. Myers of the Timken-David 
Brown Company declares that 85 per cent, of the truck 
axles being made today are of the worm drive type. 



GOODYEAR USES PLANTATION RUBBER. 




Half-Million Dollar Addition to Tlmken-Drt roll Axle ( oitipnny-- Plant, Detroit, 
Mt«*h., to Anflrmhlr Worm Drive Axlea. 



According to L. V. Rockhill, manager of the auto- 
mobile tire department of the (joodyear Tire and Rub- 
ber Company, that concern has found the use of plan- 
tation rubber much cheaper than wild rubber in the 
end. The plantation rubber is washed 
and creped at the plantation so that it 
conies to the factory clean anil dry and 
ready for use. 

The wild rubber must be washed at 
the factory to eliminate foreign sub- 
stances by well paid skilled workmen, 
adding much to the cost of manufac- 
ture. It also comes to the factory con- 
taining moisture in varying amounts 
from six to 70 per cent, of its weight. 
By using plantation rubber this great 
shrinkage is eliminated and a great deal 
is saved in freight charges. The (iood- 
year company now uses more than 10 
per cent, of the world's crude rubber 
production. 

Young rubber trees have been plant- 
ed in great number every year and 
scientific methods of rearing and tap- 
ping have been perfected by which their 
bearing qualities are sustained year 
after year. There is to lie plenty for all 
future requirements and probably the 
price will come down. 
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ECONOMIES OF SPECIAL BUILT BODIES. 

Qesigns That Meet the Exact Requirements for Given Works Must Be Produced By Those 
Who Have Practical Experience with All Kinds of Problems and Constructions 
As illustrated by Examples of Municipal Equipment. 



SPECIALIZATION of highway haulage lias been 
advocated consistently by those who are en- 
gaged in the manufacture or sale of power 
wagons and trucks, and the arguments are all based 
on the possibilities of economy. When the subject is 
taken up and studied by the individual with the pur- 
pose of application to definite operating conditions, 
one finds that general principles must often be given 
over and adaptations made to meet requirements that 
are peculiar to each industry or business. 

That is to say, that while a clearly defined object is 
sought, theory must be abandoned and experiment 
made that will 
result in the 
use of what 
will afford a 
s a t i sfactory 
degree of 
economy. Tin- 
greater speed 
and the larger 
load capacity 
of the motor 
truck can be 
urged by the 
s a 1 esman as 
sufficient rea- 
sons why such 
vehicles should be utilized in preference to other types, 
particularly those drawn by animals, but the average 
man engaged in selling machines is seldom qualified to 
advise the prospective purchase the most economical 
manner of operating them, and he has but little ex- 
perience with problems of loading and delivery. 
Superficially, he may have knowledge gained from ob- 
servation, but his actual experience is not sufficient — 
at least not what would justify the expenditure of a 
considerable amount of money, for no business man 
will consider investment unless he is convinced that 




A Battery Driven Tractor and Seml-Traller Designed for the Collection of 
Garbage In the Borough of Richmond, Xew York City. 



it is judicious for him to make it. 

There are transportation efficiency engineers who 
are capable of undertaking the study of any haulage 
propositon, analyzing its conditions and determining 
the equipment and the character of organization that 
could bring about economies, but these men are spe- 
cialists, whose services can only be obtained by fees 
proportionate to the work to be done. Obviously the 
transportation efficiency engineer does not devote his 
services or his knowledge to the benefit of any particu- 
lar manufacturer or his selling representatives unless 
he is associated with him in an advisory capacity, and 

if he does not 
give his per- 
s o n a I atten- 
tion to a client 
he must base 
his findings or 
conclusions on 
the reports 
made to him. 

The sales- 
m a n, who 
may have in- 
t i m a t e mc- 
c h a n i c a 1 
knowledge of 
the machines 
he sells, and general information of some forms of 
haulage, can undoubtedly establish the fact that econ- 
omies are possible, but he seldom knows the actual ef- 
ficiencies of the services on which his judgment and 
conclusions are based. This is a weakness that can- 
not only be met through opportunity for determining 
the relative efficiencies of these services with an actual 
standard that can be applied, and one must admit that 
these opportunities are seldom available. 

Undoubtedly the salesman is justified in believing 
that the man who desires to purchase motor vehicles 
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luterlor of the Enclontd Body of the Battery Driven Tractor 
Outfit, Showing the Sliding Tall Gate and the Method of Sn»- 
penalon on Side Hall*. 

understands the conditions in which they are to be 
used, and that he has the judgment to work them with 
system and organization that are efficient. The sales- 
man cannot be expected to supervise a business, or a 
part of it, simply because his customer wishes advice. 

The purchaser of power wagons or trucks may be- 
lieve that his own judgment is sufficient to meet any 
operating exigency that may arise, but unless he has 
had experience in the operation of machines he cannot 
anticipate conditions that may decidedly influence the 
efficiency or economy of his equipment. The business 
man may have his own ideas as to what may be practi- 
cal, but he is not a specialist in the construction or use 
of vehicles, and if he is desirous of being certain as to 
the possibilities he can turn to those who have mature 
judgment because of experience with problems of this 
character. 

This brings into prominence ti e services of the men 
who specialize the construc- 
tion of vehicle bodies, who 
have been forced to study and 
devise means for practically 
operating wagons and trucks 
to save time and labor, and 
who have had ample oppor- 
tunity for developing equip- 
ment that is enduring and 
economical. 

In the motor vehicle in- 
dustry there is no stronger 
influence for progressive de- 
velopment than the designer 
and builder of bodies, who 
knows the possibilities of con- 



structions, who can adapt ideas practically, and who 
can work out problems so as to obtain at least econ- 
omic service. The first years of the industry were 
given over to obtaining experience, both in machine 
and body construction, and the men who had been 
successful in developing special animal conveyances 
were very generally believed to be inexperienced with 
automobile vehicles. 

Those who first purchased power wagons and 
trucks generally believed that they could adapt faster 
and larger capacity vehicles without reference to other 
conditions, but a very usual experience was that de- 
spite these qualities the economies anticipated were 
not realized, simply from the fact that the operating 
conditions were unchanged, and the idle time of the 
machines and the men was practically the same as 
with animal vehicles. Then there was a demand for 
equipment that could be quickly loaded and unloaded, 
and after experience with vehicle so equipped owners 
found that the best results were obtained from bodies 
that were specially adapted for the particular condi- 
tions in which they were to be used. 

Uncertainty an Obstacle to Progress. 

Theoretically, the largest economy would result 
from the construction of loading or shipping facilities 
that were designed with particular reference to the 
needs of each business enterprise, but in most instances 
these changes would necessitate large investment. The 
possibilities for economies were often regarded as un- 
certain by business men. for study of any condition is 
certain to develop problems that are complex and pre- 
sent almost endless ramifications, and men of large re- 
sources who would not hesitate to meet a positively 
determined condition, hesitate when dealing with what 
may be judged to be more or less experimental. 

Not only this, there is no reason to expect that un- 
loading or delivery conditions can be controlled, and 
often what may be regarded as a temporay plan, with 
no intention of it being permanent, is adopted, possi- 
bly with the hope that concerted action may be brought 
about later on. The value of common forms of quick 
discharging bodies are generally well understood, but 
the uses that can be made of these are limited so far 




The Seml-Traller Body Elevated to lt» Full Height for Dumping, the Holnt Being Driven 
by a Motor Supplied with Current from the battery of the Traetor. 
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The Body of n Large Capacity Seml-Traller Built for Garbage 
Collection In New York City Elevated by a Permanent Holat 
at the Dock to Depoalt the Load In a Scow. 

as efficiency are concerned, and as a rule these are util- 
ized only with bulk freightage. 

Special Body Equipment Necessary. 
Those who have studied the general subject of 
transportation have learned that there is just as much 
economy in the design or body equipment as there is 
in special machine or hand tools, and that the value as 
compared with other types can be practically deter- 
mined. But the truck owner who seeks to improve 
his haulage facilities has no desire to experiment, and 
he is not willing to justify expenditure by his own 
judgment, so that there is hesitancy to follow advice 
or recommendation that may be extremely well 
founded. 

The owner of power wagons may have confidence 
in his own ideas, but there is more probability that 
they will fail than there is that they will be productive 
or economical simply from his lack of knowledge. The 
value of a systematically de- 
veloped plan is in the fact 
that it is usually based on 
well defined laws and princi- 
ples and not theory or desire. 
Those who have engineering 
data and information of record 
that is a guide to experience 
are decidedly more mature in 
their judgments than are 
those who hope to accomplish 
what is at best an uncertainty. 

There are in different sec- 



tions of the country body building specialists, who 
have for years been engaged in meeting the haulage 
problems of those who believed it best to turn to ex- 
perts for advice, realizing that they would have the 
benefit of accumulated knowledge and equipment that 
would be adequate in its construction to whatever 
uses might be made of it. And considering the value 
of the service the prices demanded were extremely 
moderate. Naturally those whose experience was the 
most diversified could be expected to determine prob- 
lems more satisfactorily. 

With the use of motor trucks the experience was 
without exception that the larger the load carried the 
greater the economy obtained, and this led to the en- 
deavor to utilize semi-trailers and tractors and trial- 
ers, and each form of equipment developed new phases 
that required careful study. Undoubtedly the semi- 
railer and trailer afforded greater load capacity, but 
■he control of the units in use necessitated differing 
construction than for animal drawn vehicles. This 
knowledge could only be obtained by experiment, gov- 
erned by the engineering data obtained with other 
types of vehicles. 

Importance of Hauling Capacity Loads. 
In the metropolis the congestion of traffic, the reg- 
ulations governing it, the loading and unloading con- 
ditions, impel positive control of all power driven 
units, and because the progress of street traffic is gov- 
erned largely by the progress of the slowest, the con- 
veyance haulage is very costly, unless the loads are 
to capacity. This condition had been dealt with for 
years by New York City vehicle builders, and some of 
them were widely known before motorization became 
as important a subject as it is today. 

These builders were consulted to develop special 
bodies for differing work, and some extremely inter- 
esting designs were constructed. Today there are sev- 
eral firms in New York City who are internationally 
recognized for the superiority of their constructions. 
Of these none is better known than the Shadbolt Man- 
ufacturing Company, which has a large manufactory 
in Brooklyn, which is given over to specialization, and 
which designs and constructs vehicle bodies that are 
used in all parts of the country. While much truck- 
equipment has been built, trailer and semi-trailer bod- 
ies have been developed with extreme care. 




The Gnaollne Driven Martin Tractor and the Special llody and Seml-Traller Designed for 
the Service of the Department of Street Cleaning:, New York City. 
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Lrfidder Truck In the .Service of the Patchoicue, ■>• Fire Department Mwtwrlaed by the 
I'ne of a Truck Equipped with a Shnilholt Fifth Wheel Coupling. 

This company owns and manufactures the Shad- 
bolt fifth wheel, which is designed for coupling semi- 
trailers to tractors and trucks, and which is now used 
with a considerable number of machines, many of 
which are in use in New York. Primarily, this con- 
sists of a pair of bolsters that are bolted to the side 
frame members of the chassis which support the ends 
of a cross shaft, and on this is mounted the lower half 
of the turntable, this being a circle of heavy steel car- 
rying a large steel cone that is located above the cen- 
tre line of the axles. This cone is drilled for a key or 
pin that is intended to lock the turntable when tractor 
or truck is used, and which can be quickly re- 
moved. 

The upper half of the turntable is attached to the 
semi-trailer body frame, it being supported by trans- 
verse bolsters, the front and rear bolsters carrying the 
longitudinal shaft that is so mounted that it has a slight 
longitudinal movement, there being helical springs 
surrounding it that are seated against the bolsters. 
The purpose of the springs is to cushion the truck or 
tractor and the body against the stresses of starting or 
stopping. Both the transverse and longitudinal shafts 
are so mounted that there are no stresses upon either 
the body or the truck or tractor because of inequality 
of road surfaces. The cone of the lower section of the 
turntable is large and forms a pivot for turning, and its 
shape makes for easy coupling 
the tractor and the body. 

Some of the equipments 
with which this coupling are 
used are illustrated to show 
the types of bodies that have 
been designed to meet condi- 
tions in which ordinary con- 
structions would not be eco- 
nomical. One of these is a gar- 
bage collecting body drawn by 
a battery driven electric trac- 
tor in the service of the Bu- 
reau of Street Cleaning of the 



Borough of Richmond, which 
includes Staten Island. New 
York City. This is an enclosed 
construction, mounted on a 
frame with what is known as a 
"gooseneck" carried on the 
rear of the tractor, this frame 
being hung low between two 
large wheels. 

The loading is done from 
the rear, the men carrying the 
containers into the body and 
emptying them ahead of the 
sliding tail gate, that is slid- 
able on side rails on the sides, 
and which may be locked with 
levers. The body is hoisted by 
a motor driven by current from 
the battery. A chain first carries up a strut on which 
is a sheeve, through which a chain is passed. When 
the strut reaches a certain point it is held by chain 
guys and then the chain through the sheeve elevates 
the body to a maximum height. 

There is also illustrated a type of semi-trailer that 
is used with a Martin tractor by the Department of 
Street Cleaning of Manhattan, which has a large body 
that is carried on a long frame similar in general de- 
sign to that used with the smaller equipment. This 
body is long and low. so that it may be loaded readily 
from the street, and it is covered to prevent the con- 
tents being shaken out while the tractor is under way. 
The rear end of the body is pointed transversely so as 
to make discharging easy. There is no hoisting ap- 
paratus, for the outfit carries its loads to a dock where 
these are discharged into scows. The body is backed 
under a tower and sling hooks are caught in rings in 
the sides near the forward end, and the body is lifted 
to any height that may be necessary to discharge the 
contents. With a permanent place of discharging this 
plan for discharging is economical, as one hoist will 
serve a large number of machines. Another illustra- 
tion shows the Shadbolt equipment installed on the 
rear deck of a KisselKar truck that is used as a tractor 
for a ladder by the fire department of Patchogue. 
and which affords every utility. 




Sectional Urnnlnoi Showing the Detail of the Shndnolt Fifth Wheel. Dealgrned for Trucks 
and Tractor* Drawing; Semi-Trailer Equipment. 
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New Method of Increasing Daily Mileages of Electric Vehicles, that Obviates Owners' 
Troubles and Determines in Advance the Operating Cost Per Mile. 

By DAY BAKER. 



EVER since the transportation world has recognized 
the value of the motor truck as a medium for car- 
rying merchandise, it has invariably been admitted in 
the larger cities where there are opportunities of test- 
ing the various forms of trucks, that while the gasoline 




A G. V. Electric Wagon Operated by the Geveco Tracking Sys- 
tem by the O. K. Bakery of Hartford, Conn. 

motor driven vehicle is especially adapted for long 
hauls, the electric wagon and truck is the desirable and 
economical vehicle for city and suburban work. 

This is clearly shown by the many and large instal- 
lations of electrics which have been made by the con- 
servative buyers of transportation facilities, who have 
no ulterior motive — -whose sole object is to secure the 
prompt and reliable delivery of merchandise at the 
lowest cost per package or per ton. 

Of course there are other factors which may in- 
fluence the purchaser in his 
decision of the special type of 
vehicle to be adopted, for as- 
suming that while a vehicle is 
operating it is doing its work 
with speed and apparent econ- 
omy, the actual cost of deliv- 
ery per package or per ton 
may be materially increased 
by the days per year that the 
vehicle is out of service for 
minor or major parts or ad- 
justments. 

It is in the days per 
year in service, as well as its 



extremely long life, that the electric wagon and truck 
stands pre-eminent and has enabled the transporta- 
tion engineer to show figures of economy and reliabil- 
ity which excel any which have been produced in ac- 
tual service by advocates of other forms of transpor- 
tation. As proof of the foregoing statements, it is only 
necessary to consider just a few of the installations 
made by the great buyers of transportation facilities. 
Some Evidences of Approval. 
The American Express Company has been a con- 
sistent buyer of all forms of trucks for the past seven 
years. It has now about 300 electric wagons in use 
and the additions to its various fleets during the fall 
and winter of 1915-16 are practically all of the electric 
type. 

The Adams Express Company is this month re- 
ceiving the final shipment of some 42 two-ton General 
Vehicle electric wagons, which makes a total <>f 191 
wagons of this make purchased by this company. 

The Jacob Ruppert Brewing Company, New York 
City, has 125 five-ton General Vehicle electrics ; George 
Ehret of the same city has a like number; the Peter 
Doelger Company has 66 General Vehicle trucks, 
while the Anheuser-Busch Brewing Company of St. 
Louis has over 60. 

In the lighter class of delivery wagon the depart- 
ment stores have shown a preference for the electric. 
Lord & Taylor, B. Altman & Co., R. H. Macy & Co.. 
Gimbel Bros., Stern Bros., the Tiffany Company, the 
Bonwit-Teller Company, the Franklin Simons Com- 
pany of New York ; the Marshall Field Company, The 
Fair of Chicago; Woodward & Lothrop of Washing- 
ton, D. C. ; the Houghton & Dutton Company of Bos- 
ton, and the Bullock Company of Los Angeles, Cal.. 




One of Three Five-Ton G. V. Electric Dumptna; Tracks Operated by the (ieveco Trucking; 
System for Coal Haulage by the Wurton-Furber Coal Company, Doftton, Man. 
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One of a Fleet of Seven One-Ton G. V. Watson* Operated liy the Old Homiitead Bakery of 
San Francisco— The Geveeo Trueklnir System In Operated In That City by the Pacifle 
Gaa and Electric Company. 

all operate large fleets of electrics. 

In fact, the list of users of electric vehicles could 
be extended to cover many pages of this publication, 
but it is not the purpose of this article to show the 
present high esteem in which the electric vehicle is 
held, but to explain the new "Geveeo Trucking Sys- 
tem — The Trouble Proof Method." 

Reasons Militating Against Electrics. 

With all the desirable qualities possessed by elec- 
tric vehicles, they have not been as freely purchased 
as could be desired, and in reviewing the objections ad- 
vanced by users, as well as the arguments which are 
recited by the manufacturers and salesmen of com- 
peting lines, it was found they could all be reduced to 
four reasons : 

First — High initial cost of vehicle. 

Second — Uncertainty in the layman's mind as to 
the efficiency, life of battery, and its care. 

Third — Limited mileage on one charge of battery. 

Fourth — Uncertainty as to actual cost of battery 
operation. 

It could be readily seen that with the removal of 
the above objections the popu- 
larity of the electric vehicle 
would be assured, and, there- 
fore, it was deemed necessary 
to devise a system which 
would eliminate, in the mind of 
the public, the four limiting 
factors mentioned. 

Exchangeable batteries 
could be used to obtain long 
mileage, and it was found that 
exchangeable batteries had for 
some time been used in private 
installations, but the idea had 
never been practically devel- 
oped on an economical basis 
suitable for general commercial 
use. 

Another point that seemed 
very hazy in the mind of the 
average user or prospective 
buyer of an electric truck, was 
the mileage value of a kilowatt- 



hour. Merchants do not un- 
derstand ampere-hours, kilo- 
watt-hours, specific gravity 
and like electrical terms. They 
like to deal with words which 
they fully understand. At this 
point Mr. A. C. Dunham of 
the Hartford Electric Light 
Company came to the assist- 
ance of the vehicle operators 
and devised a system by 
which the owner of an electric 
vehicle could be charged for 
the electricity used "by the 
mile." Exchangeable batter- 
ies and electricity by the mile were united, and build- 
ing on these factors there was gradually evolved a sys- 
tem for the operation of electric vehicles which is now 
known as the "Geveeo Trucking System — The Trouble 
Proof Method." ■. 

The Geveeo Trucking System. 
Under the Geveeo trucking system the difficulties 
<>f the introduction of electric vehicles are overcome 
as follows : 

First : The vehicle is sold without battery and, 
therefore, the purchaser's original investment is 
reduced 20 to 38 per cent. 

Second : The vehicle user purchases no bat- 
tery, owns no battery, cares for no battery and, 
therefore, has no concern except to operate the 
vehicle. 

Third : As the Geveeo trucking system pro- 
vides for the exchange of batteries as often dur- 
ing the day as required, the limitation of mileage 
is removed, and as many miles may be run as' re- 
quired for the day's work. 

Fourth: As the Geveeo trucking system con- 




Onc of Two Two-Ton G. V. \\ nitonx I ned with the Geveeo Trueklnir System for Haulage 



by the General Klectrlc Company at Boston. 
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One of Nine Electric Track* Operated by the Worcester. Ma»«., Klectrlc l.lithl Company, 

on the Geveco Tracking; System. 

templates a standard scale of charges, the actual 
cost per mile, per day, per month or per delivery 
can always be ascertained ; frequently predeter- 
mined. 

This reduces the operation of electric vehicles to 
the simplest possible form, and means to truck users : 

A substantial reduction in truck investment ; no 
charging apparatus or garage investment ; unlim- 
ited mileage and continuous service from trucks ; 
busy season difficulties and bad roads overcome ; 
relief from care of batteries and a reduction of all 
items of battery cost, including current, to a defin- 
ite basis of miles travelled per month. 

The Geveco trucking system of inspection of 
vehicles assists the user and prevents small 
troubles becoming the source of delays in service. 



An Outline of the System. 

When vehicles are sold to be operated on 
Geveco trucking system, the 
purchaser buys an electric ve- 
hicle without a battery, but it 
is supplied with a specially 
designed detachable cradle 
for a battery. It is by the use 
of these cradles that the com- 
pany furnishing power is en- 
abled to exchange a dis- 
charged or partly discharged 
battery for a fully charged 
battery in from two to five 
minutes. This feature en- 
ables the user of the electric 
vehicle to obtain practically 
unlimited mileage. 

The purchaser of a G. V. 
wagon contracts with the 
company operating a Geveco 
trucking system to furnish all 
power for operating vehicle, 



the 



supplying charged batteries 
as often as may be required 
to keep the vehicle in opera- 
tion for as many hours per 
day as the owner may deem 
desirable. In some cases 
where extra long mileage is 
desired, batteries are ex- 
changed two or three times 
per day. 

The company furnishing 
power makes a monthly 
charge for the service; i. e., 
having batteries on hand 
ready to exchange at any 
time, and then the power used 
is charged at a certain rate 
per mile, as recorded by the 
odometer, according to the 
size of the vehicle. The ready exchange of batteries 
eliminates driving restrictions because of grades. It 
also relieves the merchant of troubles which come with 
snow covered streets, and the extra rush trips re- 
quired during the holidays. In fact, the Geveco truck- 
ing system admits of operating the vehicle 24 hours a 
day should this be necessary. 

Cost Can Be Definitely Known. 
The uncertainty as to the cost of operating fre- 
quently deters a merchant from purchasing a motor 
wagon, but under the Geveco trucking system he can 
from tables be shown in advance the exact cost in de- 
tail for the operation of a vehicle per month and per 
mile with all the principal items definitely fixed. The 
usual schedule of charges under this system encour- 
ages the use of vehicles for the greatest possible mile- 
ages on account of the decreasing cost per mile as the 
mileage increases. 

That the purchasing of electric power by the mile 




One-Ton <>. Y. Kleotrlc WflRon Operated on the t.eveeo TrurklUK System by the 1'aclflc 
Transfer Company, Spokane, Wash, for K» press and Transfer Service— Darin a the 
Year Kndlna; Auk. ItV. IP IS. Thin Machine Wan Driven 30,000 Mllea. 
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is popular is shown by the fact that in one city where* 
this system is in use, 65 per cent, of the present elec- 
tric fleet replaced gasoline driven vehicles, and in each 
case the user has stated that he would not consider re- 
turning to the use of gasoline motors. 

The public service light and power companies in 
nearly a dozen cities of this country have agreed to 
adopt the Geveco trucking system and furnish elec- 
tricity for teaming purposes by the mile. 

When the System Works Out Well. 

Hartford, Conn., already has a fleet of 68 electric 
wagons operating on the system. In this city 17 times 
more electric vehicles per population are being sold 
than in the average city where the Geveco trucking 
system is not operated. One grocery store is operat- 
ing eight electric delivery wagons, while one milk deal- 
er who has a farm some seven miles from the chang- 
ing station, delivers 1000 quarts of milk over two 
routes in Hartford with his 2000-pound General Ve- 
hicle electric. Over 325 customers are served by the 
boy who drives the vehicle. He leaves the farm at 
6 o'clock in the morning and is back at the farm with 
his load of empties at 1 .30 o'clock in the afternoon, 
having changed his battery on starting his return trip. 



Table of Charge* Ueveeu Trneklnic Syntem— The Trouble Proof Method. 

Prices Per Month. 















Charges 










San 




Recom- 


looo-lb. wagon: Boston 


Spokane Baltimore Francisco Hartford mended* 


Garaging $19.00 




$19.00 




$8.33 


$19.00 


Battery service and inspection 


17.00 


$40.00 


17.00 


$42.50 


14.00 — 


17.00 


Rate per mile, 0 to 50u.... 


.03 


.13 


.03 


.03 


.03 


.03 


Rate per mile. 601 to 750 


.02 14 


.0214 


.0214 


•»2 14 


.02 Vj 


.0214 


Rate per mile, 751 to 1000. . . . 


.02 % 


•02 14 


.02% 


.0214 


.0214 


.0214 


Rate per mile, excess of 1000 


.02 


.02 


.02 


• 02 14 


.02 


.02 


2000-lb. wagon: 
















19.00 




19.00 




8.33 


19.00 


Battery service and Inspection 


21.00 


42.50 


21.00 


45.00 


21.00 — 


21.00 


Kate per mile, 0 to 500. . .. 


■«3 V4 


.0314 


.0314 


.04 


■ 0314 


.0314 


Rate per mile, 501 to 750.... 


.03 


.03 


.03 


.0314 


.03 


.03 


Rate per mile, 751 to 1000.. .. 


.02'/!! 


• 0214 


.02% 


.0314 


.0214 


• 0214 


Rate uer mile, excess of 1000 


.0214 


.02 Vi 


.0214 


.0314 


.02 


.1)2 14 


looo-lb. wagon: 
















19.00 




19.00 




10.00 


19.00 


Battery service and inspection 


28.00 


50.00 


28.00 


55.00 




28.00 


Rate per mile. 0 to 500 


.05 


.05 


.05 


.05 


.04 14 


.06 


Rate per mile, 501 to 75i».... 


.0414 


.04 14 


.0414 


•0414 


.04 


.0414 


Rate per mile, 751 to 1000 


.04 


.04 


.04 


.04 


• 0314 


.04 


Rate per mile, excess of 1000 


.03 % 


.03 V4 


.0314 


.0414 


.03 


•0314 


3 14 -ton truck: 
















23.00 




23.00 






23.00 


Battery service and inspection 


33.00 


60.00 


33.00 


65.66 




33.00 


Rate per mile, 0 to 600 


.06 


.06 


.06 


.06 


.06 


.06 


Rate per mile, 501 to 750 


.0614 


.0514 


.0514 


.0514 


.05 


.05 >4 


Rate per mile, 751 to 1000 


.05 


.05 


.05 


.0514 


.03 


.06 


Rate per mile, excess of 1000 


.04 H 


.04% 


.0414 


.0514 


.03 


.0414 


Pive-ton truck: 
















26.00 




26.00 






26.00 


Battery service and inspection 


36.00 


70.00 


36.00 


75.66 




36.00 


Rate per mile, 0 to 500.... 


.07 


.07 


.07 


.07 


.07 


.07 


Rate per mile, 501 to 750.... 


.0614 


.0614 


.0614 


.06 V. 


.06 


.0614 


Rale per mile. 751 to 1000 


.06 


.06 


.06 


.0614 


.04 


.06 


Rate per mile, excess of 1000 


.0514 


.0514 


.0514 


.0614 


.04 


• 0614 



Garaging includes the garage space, washing, oiling, greasing and ordinary minor 
adjustments. 

Battery service and inspection include readiness to serve with electric energy in 
exchangeable batteries, to enable the customer to run his vehicle at any time, and In- 
spection as to the condition of the vehicle at the station of the company. 



•The charges in this column are those included In the contract from which the Gen- 
eral Vehicle Company has standardized for the customer. These standards are based on 
preliminary experience accumulated by the different cities listed and by the General 
Vehicle Company. Variations in charges for battery service and inspection are caused 
by variations In freight rate on batteries. The standard charges for rate-per-mile 
costs tabulated in the last column are recommended by the General Vehicle Company 
as maximum charges after wide Investigation and analysis of local conditions, rates for 
energy and so on. 



| At Spokane, Wash., a number of vehicles are in 
operation on the Geveco trucking system. One of the 
vehicles on this service is a one-ton General Vehicle 
truck, owned by the Pacific Transfer Company, who 
state that this vehicle runs seven days a week 18 hours 
a day, 20.000 miles a vear, and is costing them for 
service charge, power and extra charges, 5.87 cents 
per mile. And this in spite of the hills and many poor 
roads around Spokane. 

Progress in Other Cities. 
Boston has recently adopted the Geveco trucking 
system and already a large fleet of postal service 
wagons, two machinery delivery trucks and three five- 
ton coal trucks are in successful operation under this 
system. 

Worcester and Fall River, Mass., are prepared to 
furnish the system to users of General Vehicle elec- 
trics. Worcester already has a good sized fleet of elec- 
trics which is being served at a charging station. 

San Francisco, Cal., with its many and steep hills, 
has some 40 electric trucks in operation with success, 
and with the idea of increasing the electric truck fleet 
the Pacific Gas and Electric Company is now offering 
electric power for trucking by the mile on the Geveco 
trucking system. 

Baltimore, Md., has a rapid- 
ly increasing electric truck fleet, 
which is being augmented by 
the efforts of the Consolidated 
(ias. Power and Light Com- 
pany, which not only sells elec- 
tric trucks, but is charging on 
the per mile basis those entered 
on the Geveco trucking system. 

Los Angeles, Cal., will on 
Dec. 1 be prepared to serve its 
customers by the Geveco truck- 
ing system, and undoubtedly 
the fleet of some 36 General Ve- 
hicle electrics will be greatly 
augmented as soon as the pro- 
gressive merchants of that city 
discover that they can now buy 
electricity by the mile for truck- 
ing. 

A table showing the rates 
adopted by a number of the 
operators of the Geveco trucking 
system is given. 

The principal reason that 
will make the Geveco trucking 
system a success is that it re- 
moves the misunderstandings 
that heretofore have always ex- 
isted between the man who has 
goods to move and the man who 
desires to furnish electric power 
to move them. No longer is it 
necessary to explain all the in- 
tricacies of the chemical and 
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electrical characteristics of the storage battery, or the 
charge per kilowatt-hour, which means little to the 
average merchant, but now the vendor of electric cur- 
rent can say to the merchant, "If you put in electric 
wagons or trucks on the Geveco trucking system I 
will sell you power to operate them and charge you by 
the mile." 



DUPLEX FIRE APPARATUS. 



Four- Wheel Driven Internal Gear Equip- 
ment Developed for Municipal Work. 



FARM TRADING FROM A TRUCK. 



A country storekeeper of O'Leary, la., is using a 
Little Giant truck in his trade with surrounding farm- 
ers* He stocks the truck with goods and drives among 
the farms, selling anything from a thimble to a suit 
of overalls. He accepts pay in butter and eggs or 
other farm products, which he carries back for his own 
trade. 



NOVEL DEPRECIATION SCHEDULE. 



The Larkin Company of Buffalo, which operates 13 
trucks, has adopted a novel plan for charging deprecia- 
tion. Instead of 20 per cent, a 
year the company charges off 
the first year 33 1/3 per cent, 
of the cost of the truck, and 
the next year 33 1/3 per cent, 
of the remaining two-thirds, 
and so on indefinitely. 

Thus, if a truck cost $3000, 
the first year's depreciation 
would amount to $1000, the 
second year's depreciation to 
$666, the third year to $444 and 
the fourth year to $296. 

The scale has been adopted 
because it takes care satisfac- 
torily of the heavy initial de- 
preciation which results when 
a new vehicle is put into serv- 
ice and because it tends to equalize increasing repair 
and maintenance charges which grow greater with the 
use of the machine. It is undoubtedly more accurate in 
the last years of truck use than charging off the entire 
value of the machine in five years. 



Because of the efficiency of its vehicles in any oper- 
ating conditions, as well as the extreme maintenance 
economy, the Duplex- Power Car Company, Charlotte. 
Mich., builder of Duplex trucks, has established a de- 
partment that will produce machines especially adapt- 
ed and equipped for fire fighting. 

The apparatus will include hose wagons, chemical 
wagons, combination hose and chemical wagons, 
trucks carrying manually and mechanically operated 
ladders, as well as fire pumps, and some of the latter 
will be combined with the usual hose and chemical 
equipment. The regular pumping engines will have 
capacity from 350 to 700 gallons a minute. 

As Duplex machines have traction at all four 
wheels, they can be driven on grades that are not pass- 
able for vehicles driven with two wheels, and in con- 




Frank A. Vanderlip, president of the National City- 
Bank of New York City, has been elected a director of 
the new S. K. F. American Ball Bearing Company, 
which is to be located in Hartford. 



The Meyercord Company of Chicago is producing 
for advertising purposes imitation oil paintings of fac- 
tories and trucks which are so artistic that many are 
deceived by them. 



A factory addition 40 by 60 feet is being erected 
for the Gemmer Manufacturing Company of Detroit, 
which makes steering gears for motor vehicles. 



Duplex Four Wheel Internal Gear Driven <'hn»»l« Kqulpprd a* a (omhlnatlnn Haw anil 
Chemh-nl Apparatnn In (he Service of the Charlotte, Mien., Klre Department. 

ditions such as snow or mud, where progress would 
be very slow, if not impossible, for apparatus of other 
types. Not only is there certainty of continuous serv- 
ice, because of the peculiar utilization of power, but 
there is less probability of damage from any of the 
causes that might eventuate in fire service. Not only 
this, there is a very great saving in tires and skidding 
is practically obviated. 

Because of the low centre of gravity there is no 
reason to apprehend danger, no matter what the speed 
attained. While these machines are designd to be 
steered by the front wheels, when equipped with lad- 
ders they are constructed to be steered at both ends, 
this affording a maximum of safety in making fast 
runs and turning sharply. The factory is now pro- 
ducing a number of these apparatuses, which will 
shortly be delivered to purchasers. The accompany- 
ing illustration shows an apparatus in the service of 
the fire department at Charlotte, Mich. 
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SPECIAL HOTEL OMNIBUS. 



AMERICAN TRUCKS MAKE GOOD ABROAD. 



Two Machines on Truck Chassis Built by 
the Chase Motor Truck Company. 



The Chase Motor Truck Company, Syracuse, N. 
Y., has just completed and delivered to the Hotel 
Onandaga, in that city, two special omnibuses, de- 
signed for service between the hotel and the different 
railroad stations of that city. The machines are in- 
tended for transporting considerable freights, and are 
larger and heavier than vehicles usually built for this 
purpose. 

The Onandaga is one of the largest and most pre- 
tentious hotels in central New York. The hotel com- 
pany had smaller vehicles in service, but the demands 
upon them were so great and the use continuous from 
early morning until late at night, that the company 
decided to obtain machines designed especially for its 
purposes. 



According to James G. Shelley, a truck inspector 
for the Packard Motor Car Company, who spent a 
jear in Petrograd, the service of American made, mo- 
tor vehicles in Europe has given them a high place in 
the estimation of the people at war on a basis of qual- 
ity, and they have an assured commercial future after 
the war. Shelley was not near the front, but he was in 
a position to know the current opinion about the vari- 
ous trucks. Fred Schaefer, another Packard employee, 
who has been in Petrograd, will return there in about 
two months. 



HIGH COTTON PRICES IN SOUTH. 




One of Two C'haae Worm Driven Two-Ton Truck C'ImmmIh Rqulppeu! with I'lrnvnierr Bod- 
Ira (or Transporting; the (iurxtx of the Hotel Onandaita, S jrneuNe, M. Y. 

The chassis are the standard two-ton load capacity 
type, fitted with large pneumatic shoes forward and 
dual solid band tires at the rear, and on these are built 
bodies that have seats for 20 passengers. There are 
two entrances, both side doors, at the front and rear, 
and the French bevel plate glass windows are arranged 
to be raised or lowered witli hand wheels. The seats 
are uphlostered with gray silk mohair. The interiors 
of the 'buses are heated by radintors through which 
the exhaust gasses pass. There are clear vision wind- 
shields to protect the driver. The machines are driven 
from the right side. The vehicles have all the refine- 
ments desirable for the work in which they are oper- 
ated, and are especially sightly in appearance. 



The raise in the price of cotton to a very satisfac- 
tory level for southern growers has greatly increased 
the sale of passenger cars and trucks in that part of 
the country. In many cities the dealers have been get- 
ting more orders than it is pos- 
sible for them to fill. 

A year ago business condi- 
tions were very bad in the 
South through the low price 
of cotton because of inability 
to sell the crop abroad. This 
led to the planting of a smaller 
crop this year and its cultiva- 
tion in a very much cheaper 
way. Now the price is high 
and an amount of money equal 
to that of the best years will 
be realized from the crop. The 
proceeds will also represent 
more profit because of the low- 
er cost of growing. 

The South also took a good 
lesson from its 1914 experience 
and this year planted a greater 
variety of other crops. These are bringing high prices 
and all in all the southern farmer has the most val- 
uable crops to sell that he ever had. 



TWO WAR ORDERS FOR TRACTORS. 



The Knox Motors Company recently received two 
orders for 25 tractors from two of the belligerent coun- 
tries. The larger part of the Knox business, however, 
is domestic and the war business has been limited. 



The Champion Auto F.quipment Company, Chica- 
go, 111., has purchased a plant at Wabash, Ind., where 
it will manufacture automobile tires.* 



The W'allis Tractor Company, formerly of Cleve- 
land, O., has removed to Racine, W is. A large part 
of the Racine-Sattley Company's works has been 
leased. 



The Central Machine and Supply Company, New r 
York City, will establish a plant at Boontoon. N. J., for 
manufacturing automobile parts. 
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APPLICATION OF WORM DRIVE TO MOTOR TRUCKS. 



By HAROLD E. WARING, Pierce-Arrow Motor Car Company. 



Emb lematic Car 
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in 

SHTiah Museum 



IN THE endeavor to have an article on this subject at 
least look as if it might be interesting to the read- 
er, all formulae, together with equations containing 
several unknowns, etc., are conspicuous in their ab- 
sence. Moreover, the discussion will be as non-tech- 
nical as the character of the topic will permit, and in- 
asmuch as the experience of the writer has been with 
the pioneers of the worm driven motor truck in Amer- 
ica, the Pierce-Arrow Motor Car Company, it follows 
that the application of the worm drive will be consid- 
ered from a Pierce-Arrow standpoint. 

Reliable data is not to be found in ordinary text 
books on this subject; also, what experiments have 
been made have been 
the result of careful 
investigation, involv- 
ing considerable ex- 
pense and covering 
several years. Natur- 
ally, there is some re- 
ticence on the part of 
those possessing such 
an advantage in giv- 
ing out information 
broadcast, hence, we 
will simply proceed 
on the basis of knowl- 
edge gained through 
constant association 
with the worm drive 
and its characteristics. 

The application of 
this method of pro- 
pulsion is by no 
means a novelty. 

Back in the 16th 
century in one of the 
great pageants of that 
time the worm drive 
was proposed as a 
means of transmitting motive power in an em- 
blematic car, and we have proof of this fact in a wood 
cut of such a vehicle now resting in the British mu- 
seum. Practical English experience, however, reverts 
back to a period of more recent date when Lanchester 
incorporated this final type of drive in the passenger 
car which now bears his name. Following closely 
upon this work, the Dennis brothers in 1903 employed 
the worm drive in trucks of their own manufacture, 
differing then somewhat in form from the present type 
in that the worm was placed underneath. 

It is significant to note in this connection that this 
company adopted the principle in all models of their 
cars, including their touring cars, and have since ad- 



hered to this policy. In 1907 the J. & E. Hall Com- 
pany of England introduced the worm drive in three- 
ton omnibuses which were used in public service, and 
at this same time Halley of Glasgow commenced to 
build worm driven trucks. The Leyland Motor Com- 
pany soon took up the worm, and during 1908 was 
followed by the Napier Company of London, as well 
as by the Daimler Company of Coventry. At the 
present time such rapid progress has been made in 
this respect that there is hardly an English manufac- 
turer of prominence who does not incorporate the final 
worm drive in at least some one of his models. 

In 1905 the Pierce-Arrow Motor Car Company be- 
came so impressed 




An Evidence That the Worm and Gear Tranamlnalon of Power In Mot a 
Recent Engineering Conception. 



with the possibilities 
of the motor truck 
that a model was 
m a n u f a ctured for 
e x p e r i mental pur- 
poses. This truck rep- 
resented the last 
word in American 
truck engineering at 
that time, including 
the well known chain 
drive, and it was sub- 
jected to the most 
gruelling and difficult 
series of experiments 
that could be devised, 
as well as a long pe- 
riod of practical work. 
As a result of their 
experiments and ob- 
servations on this 
truck, the officials of 
that company became 
convinced as to the 
u 1 1 imate impractica- 
bility of the chain 
drive construction, and, therefore, determined to 
investigate foreign practise. Naturally, their at- 
tention turned first to England, where motor trans- 
portation was at a more advanced stage, and after a 
thorough investigation of the worm, covering various 
points which we will discuss later, they decided to 
adopt this type of drive. 

The fact that there was an immense amount of 
prejudice against the worm at that time is not sur- 
prising. 

Worm gears had been manufactured which, being 
neither accurate nor of correct design, were, of course, 
a failure, and gave rise to an entirely erroneous atti- 
tude toward this form of construction. Even at this 
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late period numerous difficulties will be encountered 
if the greatest care is not taken in the design, the man- 
ufacture and assembling of this mechanism. 

Worm a Reversible Type. 
Perhaps it will be advisable to distinguish the type 
•of worm used in the automobile construction from that 
ordinarily employed on elevators, etc. The former is 
of the reversible type in that power applied to the 
worm wheel will drive the worm, thus enabling the car 
to coast ; while the elevator type is known as the non- 
reversible construction. This latter is often employed 
where great leverage is desired in a small, compact 
space, and it has the locking feature which is so desir- 
able in some kinds of construction, notably to prevent 
an unwinding of the mechanism. Reversibility is ob- 
tained through the proper selection of the pitch angle 
of the worm, and ignorance of this feature is alone ac- 
countable for the claim which used to be made that 
worm driven trucks could not coast. 




An Example of tbe Service In Which the Worm Drive Han Been Found to Have Met Every 

Requirement. 

When we consider mechanical efficiency, we mean 
the proportion of power given out by any type of con- 
struction as compared to the amount of power put in ; 
and in the case of the worm and worm gear it is pos- 
sible to design this construction so as to obtain an ef- 
ficiency of 95 per cent., which is the highest of any 
type of speed reduction gearing. That this efficiency 
remains constant throughout the life of the worm drive 
construction is due to the nature of the action of the 
worm against the worm gear. You may call it rubbing 
if you wish, but its action may be likened to that of a 
wedge, and as long as the face of contact remains con- 
stant the efficiency is not impaired to any appreciable 
extent. "Back lash" or lost motion may occur in the 
course of wear, but it will have no effect on the ef- 
ficiency. Contrast all this with the decline in efficiency 
common to all forms of bevel and spur gearing, caused 
by the surfaces in contact gradually changing until 
ultimately there is danger of stripping. 

At this point it might be well to note one or two 



other reasons why the bevel type of construction was 
set aside — viz., the size of gear required for the reduc- 
tion necessary in a motor truck renders accurate man- 
ufacture practically an impossibility ; and the size of 
the housing necessary to contain such a gear construc- 
tion does not permit of its use. 

The Advantages of Worm Drive. 
The worm drive as a means of final power trans- 
mission, in contrast with the chain drive construction, 
possesses several distinctive advantages in its favor. 

In the first place the life of the ordinary chains is 
a matter of chance at the most, inasmuch as a chain is 
only as strong as its weakest link. While the manu- 
turers of chains give no guarantee whatsoever con- 
cerning their life, which is usually never more than 
10,000 miles, the extreme longevity of the worm drive 
has already been proven by the immense amount of 
mileage obtained on trucks embodying this construc- 
tion. In this connection the writer has personal knowl- 
edge of a worm and worm 
gear having run over 100,000 
miles to date, and it bids fair 
to add many more miles to 
this already enormous mile- 
age. A feature which follows 
in importance, and is in a 
sense derived from the life of 
the worm, is reliability. Even 
now manufacturers of the 
worm drive guarantee this 
construction for a mileage 
running into the thousands, 
and so firm has become the 
belief in the actual perform- 
ance of the worm that indi- 
viduals have gone as far as 
to guarantee mileages of 30,- 
000 and more. 

In regard to the expense 
connected with this type of 
drive, it is only fair to say that the worm and worm 
gear costs more to manufacture than any other type of 
final drive, but we believe that this expense is consid- 
erably more than offset by the longevity of the worm 
construction. Maintenance of the worm gear in the 
matter of lubrication is negligible, an item which con- 
trasts strongly in its favor as against the various other 
types. The fact that the worm drive is entirely en- 
closed and away from the elements, as well as from the 
effects of carrying such commodities as coal, sand, 
gravel, etc., precludes any unnecessary wear due to 
outside sources. 

Noticeable Silence of Operation. 
One more feature which is instantly noticeable to 
the ordinary lay man is the silence in operation of this 
type of drive. We have often heard the remark that 
noise is wasted energy, and it would seem that the 
worm and worm gear transmits all of its energy if this 
were true in every case. An incident which is recalled 
by the writer had a tremendous bearing on this silent 



Digitized by 



Google 



November, 1915. 



THE MOTOR TRUCK 



509 




Phantom View of the Fierce-Arrow Worm 
Wheel Construction. 



Shaft nnd Gear 



feature of the worm driven truck. It seems that 
through a certain community in New Jersey not far 
from the great city of Xew York, there was a seem- 
ingly endless parade of heavy motor trucks working 
on a large contract in that vicinity. The noise created 
by these trucks was a source of constant objection to 
the townspeople, for the trucks were operated during 
both night and day. Now, since both chain driven and 
worm driven trucks comprised the equipment engaged 
in this work, and the community had no complaint 
whatever to make against the worm driven trucks, it 
was necessary eventually to operate only the worm 
driven trucks during the evening hours. The imme- 
diate cessation of hostilities is self-explanatory. 
Essentials of Construction. 

Now for the construction of the worm drive. In- 
asmuch as the worm itself rotates much faster than 
the worm wheel according to the ratio of the gear re- 
duction, it has been found necessary to manufacture 
the worm of special steel which is case hardened, while 
the worm wheel is made of a special bronze material. 
Thus it is evident that the wear taking place on both 
units will be relatively even and they are made large 
enough to guarantee long usage. A steel casting con- 
stitutes the housing for the 
worm and worm wheel, and 
the annular ball bearings 
which are used to take the ra- 
dial and thrust loads, are ex- 
tremely large, being capable of 
withstanding a very severe 
strain — which, however, is only 
momentary. A spur gear dif- 
ferential is included within the 
worm wheel construction with 
fluted driving pinions, and the 
entire mechanism is construct- 
ed so as to drop in a stout steel 
casting called the "bowl," 
which is oil tight for lubrica- 
tion purposes. 

As to the method of 



adjusting the worm and worm wheel so as to 
establish their best working positions and there- 
by render the greatest efficiency, first, the worm 
must have a bearing throughout the face of the 
worm gear tooth, and still be free enough to run 
smoothly. In order to obtain this position the worm 
and wheel are run together temporarily with the teeth 
of the worm gear daubed thoroughly with Prussian 
blue, and the contact carefully noted. Next, having 
adjusted the worm wheel to get the proper bearing 
throughout the face of its teeth, and ascertained the 
exact position in the steel retainer housing, steel dis- 
tance rings are cut to the proper thickness and insert- 
ed with the bearings. The assembly is then bolted to- 
gether firmly and it is impossible thereafter for the 
worm wheel to change its relative position with the 
worm. 

In the design of the rear axle the tremendous road 
shocks and vibrations must be given careful consider- 
ation as to their effect on the worm and worm gear. 
With this in view, the driving shafts, although secure- 
ly fixed to the hubs of the road wheels, are designed 
to slide freely in and out of the differential pinions 
from which they are driven, and by this means none 
of the road stresses are transmitted to the worm and 
worm gear. The rear axle assembly is, of course, the 
full floating type, the load being carried upon heavy 
roller bearings mounted upon the housing, and the 
live axles sustaining only the tortional stresses of 
driving. 

Lubrication Adequate and Positive. 

With regard to the manner of lubricating the worm 
drive, the bowl contains only an amount of oil neces- 
sary to slightly immerse the worm wheel. When run- 
ning the oil is carried up by the worm wheel and by 
means of a patented arrangement on either end of 
the worm shaft — consisting of a short worm thread 
running in the opposite direction to the thread of the 
driving worm proper — the oil is injected through the 
annular and thrust bearings which hold the worm. 
Draining by gravity back into the bowl produces a 
constant circulation of the oil, and thereby a very ef- 




Pierce- Arrow Rear Axle with the Worm Shaft and Gear Wheel Hoisted from the Hon>- 
Iuk ■ I'ntt Aasemblr by Removing a Series of Bolts and the Axle Shafts. 
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ficient means of lubrication. A petcock is placed in 
the rear of the bowl as a check in keeping the proper 
level of oil, and a drain plug in the bottom enables 
complete removal. The source of supplying oil to the 
construction is through a cap on top of the worm 
housing, and it is necessary in removing this cover 
to exercise the greatest care so as to prevent any 
foreign substance from getting into the bowl. The 
result of carelessness in this particular by way of dam- 
age to the mechanism is self-evident. The best oil for 
lubricating the worm drive has been determined by 
long experience to be an ordinary heavy cylinder oil 
which will not thicken nor solidify during cold 
weather, and practise has shown that it will not be 
found necessary to change this oil until the truck has 
been driven at least 5000 miles. 

Power a Matter of Gear Reduction. 
In conclusion the writer would like to remark on 
various points which have been brought up by oppon- 
ents of the worm drive construction. As has been 
stated before, many of the reflections cast on this type 
of drive are due simply to ignorance and prejudice, 
but on the other hand there are some points that at 
times may have caused the advocates of the worm gear 
drive considerable embarrassment when confronted 
with them under trying circumstances. Concerning 
the point brought up that the worm drive does not 



tise. Since the rear tires would be most likely to suf- 
fer in this respect, and there is abundant mileage data 
available on worm driven trucks, it appears that any 
weakness along these lines is entirely contradicted. 
This same reasoning eliminates the destructive results 
from a sudden thrust upon application of power at- 
tributed to the worm drive, although along these lines 
we are quite familiar with the snapping of chains on 
chain driven rear systems. 

Finally, we beg to contradict the statement often 
heard that the worm drive generates a tremendous 
amount of heat. While we grant that heat is a prod- 
uct of energy, nevertheless, if one were to carefully ex- 
amine the bowl of the rear axle on any worm driven 
truck he would find the paint in the usual ordinary 
condition, not exhibiting in the least the cracked ap- 
pearance that is always the effect of intense heat. 

While these statements are entirely of a practical 
nature, they will help to alleviate the doubt that is al- 
ways occasioned in the minds of those who are not 
thoroughly familiar with the worm drive as a final type 
of power transmission. 



NEW TRUCK SEARCHLIGHT. 




This Truck Wan Driven More Than 20,000 Mile* on One Set of Tlrea — An UluMrntlon of 
the Flexibility of the Worm Drive Starting and Accelerating-. 

give adequate power when subjected rcr severe tests, 
hill climbing, etc., this is simply a question of gear re- 
duction and can be adjusted very readily upon a 
thorough knowledge of the conditions under which the 
truck must operate. The old time, familiar statement 
that the worm drive would not "stand the gaff" has 
been wholly disproved by the records now existant of 
trucks employing this type of drive: but we must ad- 
mit that there will continue to be failures among worm 
driven trucks that are : First, carelessly designed : sec- 
ond, poorly manufactured, and third, improperly as- 
sembled. 

The question of unsprung weight in connection 
with worm driven rear systems is best answered by 
the records of tire mileages obtained in actual prac- 



For use on motor trucks at night, for "spotting" 
street signs and house numbers, the Pittsburg Electric 

Specialties Company. Pitts- 
burg. Penn.. has designed and 
placed in the market a new 
searchlight. The light is un- 
usual owing to the fact that its 
low current requirement of one 
ampere makes the ordinary 
dry battery a satisfactory 
source of current supply. It 
can, therefore, be used on a 
horse drawn vehicle as well as 
a motor vehicle. 

The light has a powerful 
focussing lense in connection 
with an eight-inch parbolic re- 
flector. The lamp is fitted with 
a bracket which is so construct- 
ed that it can be turned in any direction and at any an- 
gle for turning and backing the truck and for "spot- 
ing" house numbers and street signs. Detached from 
the bracket the lamp serves as a trouble light, and if 
used with dry cells constitutes an auxiliary and in- 
dependent headlight system in event of the failure of 
the regular searchlights. 



A one-story addition 70 by 176 feet to the plant of 
the Michigan Truck and Lumber Company at Holly. 
Mich., has been begun. In addition to doing contract 
work for the Ford Motor Company the concern has 
closed contracts with the Buick. Hudson and Maxwell 
companies of Detroit and the Chandler company of 
Cleveland. 
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Contributed by the Engineering Department, New Departure Manufacturing Company 



THE average motorist or mechanic interested in the 
repair and operation of automobiles has little 
conception of the number of processes that the va- 
rious components must go through before they are as- 
sembled to form the complete car. The modern au- 
tomobile has only been made possible by careful and 
thorough refinement of the methods of manufacture 
which insure rigid maintenance to interchangeable 
standards and which facilitate the rapid assembling 
which is so essential to 
■quantity production. The 
automobile manufacturer 
is fortunate in that he can 
•obtain some of the units 
that comprise the assem- 
bly and which . must be 
very accurately made from 
firms who specialize exclu- 
sively in these parts. 

A n t i-friction bearings 
of the ball type, which 
iorm an essential part of 
so many of the American 
automobiles and which are 
used almost to the exclu- 
sion of other types on the 
European cars, are made 
by specialists, who are 
equipped with machinery 
and processes adapted to 
the rapid production of 
work of great precision. 
When one speaks of fine 
work, one usually men- 
tions watch work as an ex- 
ample, but in the manufac- 
ture of ball bearings many F1(t . i_ H «w nnnneii Machine i. 
of the dimensions must m«««i.i» .»d h>.« Treated 

be held to even closer limits than those prevailing in 
the highest grade watches. In order to maintain the 
strength and accuracy of parts it is necessary to not 
only test these parts during the various processes inci- 




dental to machining, but they must also be tested 
when assembled in the complete unit. 

First Tests of Raw Materials. 

The testing of ball bearings, therefore, starts when 
the raw materials are received at the factory and when 
the steel undergoes a chemical analysis to determine 
if it conforms to the specification desired by the 
maker. In line with these trials a sample is also sub- 
jected to heat treating and machining tests to deter- 
mine the availability of the 
stock and to make sure that 
it is adequately annealed 
and that it will harden 
properly when machined. 
Take for example, a length 
of chrome steel tubing as 
received from the mill. Be- 
fore this can be delivered 
to the machining depart- 
ment it is first tested for 
chemical composition, then 
for the physical character- 
istics, such as elastic limit, 
ultimate strength, elonga- 
tion, etc. ; then a specimen 
fmm the same bar must be 
heat treated and given fur- 
ther tests to determine the 
steel is suitable for the ball 
bearing parts. The testing 
of material, therefore, 
forms an important prim- 
ary step in the processes 
incidental to ball bearing 
manufacture. 

Next to this comes 
the testing of the parts 
as they are machined to 
make sure that they conform to the established 
dimensions, then the tests of the complete 
bearings before shipment to insure that these are uni- 
form in quality, and finally extensive endurance tests 



I'ncd (or Tent Inn Hardnran of 
Ball Brnrlnx Component*. 
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Flu. 2 — Photo-MlcroKranhlr Appiralua Uaed for Examining; In- 
trrnal Structures of Steel an a ( heck Upon Physical Test- 
ing; Mrthoda. 

of sample bearings from each lot to find out the re- 
sistance power of the bearings under conditions much 
more severe than those they are apt to meet in actual 
service. The chemical analysis of materials is a sub- 
ject that is too broad in scope to be considered in an 
article of this nature which proposes to discuss briefly 
only the various machines that are used in making 
physical determinations or in checking measurements. 
The accompanying illustrations which were taken in 
the engineering laboratory of the New Departure 
Manufacturing Company at Bristol, Conn., are intend- 
ed to convey graphically an idea of the forms of ma- 
chines and instruments of precision necessary in mak- 
ing some of the most important ball bearing tests. 
Testing for Machining Qualities. 
The testing of material for machining qualities be- 
fore heat treatment is made in two yfcjjs^The Brinell 
machine, which is shown at Fig. Ij, Jfetefmines '. the 
hardness of the material both before^ >£ncj ?af ter heat 
treatment, while the microscope shown 1jf .Fig. 2 is an 
occular check upon the results obtained with the 
physical testing machinery. The Brinell machine is a 
form in which a hardened steel ball is pressed into 




the work with a pressure that can be varied accord- 
ing to the material put to test. Steel is usually tested 
with a pressure of 3000 kilograms, which is easily at- 
tained with a very few strokes of the small hand pump , 
mounted as a part of the large hydraulic cylinder. The 
ball is pressed in contact with the pieces to be tested ' 
for 15 seconds, then a small bypass valve at the top of 
the machine is opened and the pressure released. The 
width of the impression produced by the ball is meas- 
ured with a delicate microscope with integral scale at- 
tachment and the result is checked off from a scale of 
standard equivalents which show the degree of hard- 
ness of the piece tested as expressed in terms suitable 
for comparison of pieces tested in the Brinell machine. 





Fig-. 



3 — Rlehle Testing Machine I »ed for Determining; Strength 
of Material* and Finished Ball Bearing; Parts. 



Fig. 4 — Only Method of Crushing; Large Alloy Steel Balls Is by 
Powerful Hydraulic Press That Will Exert Pressures up to 
450,000 Pounds) by Placing; Three Balls In Line This Enor- 
mous Load Is Concentrated on Two Polnta of Contact on 
the Middle Ball. 

The harder the piece of material tested the less the 
width of the impression made by the steel ball. 
Photo-Microscope Apparatus. 
The photo-microscope apparatus is used to exam- 
ine the internal micro-structure of steel to determine 
if it has been properly annealed, hardened or as the 
case may be. To one who is skilled in metallurgy the 
various structures which are magnified from 1000 to 
2000 times tell the story as clearly as a page of printed 
type. Even the approximate chemical composition of 
the steel may be determined in this manner. To 
make physical tests of the material, which is, of course, 
essential both before and after heat treatment, the 
Riehle machine, shown at Fig. 3. or the hydraulic test- 
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Flu. ■', — Hon VjipnrntuN la Set Up for Teatlne Ball KloHtlrKj. Which la an 

cry After Deformntlnn. 



ing machine, shown at Fig. 4, are used. The Riehle 
machine can be used for making tests of elastic limit 
or ultimate strength and can either pull the piece to be 
tested apart or compress it as the case may be. 

As indicated in the illustration, the machine is used 
for breaking balls, three balls being placed in line in a 
special fixture. The hydraulic machine is also used for 
breaking balls that require so much pressure that the 
Riehle machine does not have sufficient capacity. In 
this case balls two inches in diameter are being 
crushed to determine the ultimate strength and the 
pressure gauge pointer indicates approximately the 
pressure at \vhich these balls break. When breaking 
large steel balls it is necessary to put a substantial 
case of wood around the fixture to prevent flying par- 
ticles from injuring the observer or spectators, as 
when the ball ruptures it usually breaks into many 



small pieces and with a loud 
report. These particles fly 
about the room if not re- 
strained with almost the force 
that would be produced if they 
were shot from a gun and pro- 
tection is necessary to insure 
the operator or bystander 
against injury. 

Next to the testing of the 
raw materials, the determina- 
tion of strength of finished 
components is an important 
part of the work. To show 
how accurately tests must be 
made a set-up of apparatus for 
testing the elasticity or the ca- 
pacity of the steel balls to re- 
cover their form after distor- 
tion under load is shown at 
Fig. 5. This is an important 
test because elasticity of the 
material is an important qual- 
in ball bearing manufacture. 



ity of steel used 

As will be apparent, no materials are incompressi- 
ble. Even alloy steel balls can be compressed, though 
great pressures are necessary to produce any appre- 
ciable deformation. An index of the quality of the 
steel ball and its adaptability for bearing work is the 
number of times a ball can be compressed without 
losing its true form when the pressure is released. 
When used in a bearing the load is always carried by 
more than one ball, but at the same time there is one 
ball immediately under the point where the load is ap- 
plied that receives more stress than the other ones on 
either side in the loaded area of the bearing. 

Though the compression may be imperceptible 
with ordinary instruments of measurement, the deli- 
cate apparatus illustrated at Fig. 5 shows even the 
most minute deflections in a positive manner. The 




Fig. 6 — How Dial Ganireii Are tiled In Connection with Multiplying; Mechanlam to Make Aecnrate Reading* of Ball Bearing 
Dlmennlon* Poaalblei A. Multiplying- Gauge, Having 8 to 1 Increaae, for Rough Ground Works B, Multiplying Gauge. Hav- 
ing 10 to 1 Increaae, for Flnlah Ground Work! C, Multiplying Indicator Gauge, Having S to I Increaae, for Gauging Width 
of Cupa and Coneai D. Multiplying Indicator for Teatlng Bearing Dlametera, Having 10 to I Leverage. 
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Fits. 7 — Operator at Telescope Read* Deflection of Figure* on 
Vertical Scale In Mlrrora Attached to Balla Teated. 

balls are placed in a special fixture, as shown at Fig. 9. 
three-in-line. Delicately pivoted mirrors are attached 
to the fixture and also bear against suitably formed 
projecting pivots soldered to the balls. 

Any deflection of the balls will tend to rock the 
mirror. No matter how slight these deflections are. 
the mirror will be rocked to some extent. A long 
calibrated scale with large figures is mounted in line 
with the mirrors, with a strong light directed on it, so 
the figures on the scale are reflected in the mirrors. 
Two scales may be used and two mirrors or only one 
scale and one mirror. 

The mirror is then examined through a telescope, 




Fig. S — Endurance Tenting Machine* for Proving Strength and 
Continued Healatance of Hall Hearing* Inder Big Overload*. 



which is a part of the scale carrying stand, as shown at 
Fig. 7, and the most minute deflection of the balls 
moves the mirror, which in turn shows a different set 
of figures when it is inclined than when it is parallel 
with the scale. It will be apparent that the further 
away the scale is placed from the mirror that greater 
leverages are secured and the most minute deflection 
can be easily read by variation of the reflected beam of 
light. For example, a difference of 10 graduations of 
the scale as reflected in the mirror may indicate an ac- 
tual ball deflection of less than one-tenth of one 
thousandth of an inch. In order that the balls be suit- 
able for bearings they must be capable of being de- 
formed under pressure almost equal to their elastic 
limit for many times and yet always recover their 




Fig. 8 — Method of Mounting Balla and Attaching Mirror* In 
Special Testing Fixture Placed In Rlehle Machine. 

true form with an almost imperceptible permanent set, 
even when indicated by the very delicate apparatus 
described. 

Next to the testing of material and machined parts 
before assembly in the complete bearing, it is import- 
ant to determine the precision and accuracy of the 
parts themselves and also of the finished bearings. 
This is done throughout the manufacturing process by 
multiplying indicator gauges of great accuracy and yet 
of such a form that they may be easily read by me- 
chanically inexperienced, though specially trained in- 
spectors. In every case the dial indicator, which is of 
the form calibrated in thousandths of an inch, is 
mounted at the end of a long lever, which insures a 
multiplication in the reading of from five to 10 times 
and which will indicate on the dial gauge five to 10 
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Flu. 10 — How Delicate Dial Indicator la I aed to Tent Steel Ball 
Slae, One Graduation of the Dial Indicating 1 /10.000 Inch. 

times the actual error present in the piece. It will be 
apparent that with a leverage of 10 to one that a dif- 
ference of one-tenth of a thousandth will be indicated 
by the movement of the needle to one graduation on 
the dial face, which can be easily read by anyone. It is 
possible to use dial indicators in connection with these 
gauges that will read in tenths of thousandths of an 
inch, which means that with a multiplication of 10 to 
one on the indicator, an error of one-tenth of a 
thousand will show us 10 grad- 
uations of the dial scale. These 
various gauges are shown 
grouped in Fig. 6. 

In order to keep these mul- 
tiplying gauges up to the point 
of accuracy necessary, it is im- 
portant to supply master discs 
by which the gauges may be 
set. These discs are checked 
on a master measuring ma- 
chine, which is really a large 
micrometer, which will indi- 
cate variations as small as 1/40 
of one thousandth of an inch 
(.000025-inch). This machine 
is shown at Fig. 11. 

The steel balls used in 
ball bearings are a part that 
must be extremely accurate 
in order that the load be Pl " """JftS 



distributed evenly on all of the balls in the bearings. 
Experience has demonstrated that the balls assembled 
into any bearing should not vary by more than one- 
tenth of one thousandth from each other in sphericity 
or size. The special dial indicator used for testing 
size and form of steel balls is shown at Fig. 10. 

This is mounted on a standard carrying a series of 
accurately machined bed pieces in the form of cups 
in which the ball is placed when it is desired to meas- 
ure it. The dial indicator used reads in tenths of 
thousands and as the graduations are separated by an 
appreciable space, it will be evident that a reading can 
be made directly of one-half of one-tenth of a 
thousandth (.00005-inch). So delicate is this instru- 
ment that whenever balls are tested they must be held 
in a pair of horn-tipped tweezers to prevent the heat 
of the hand being transmitted to the ball, causing this 
to expand sufficiently to produce a perceptible move- 
ment of the pointer. 

Final Tests for Endurance. 

Samples of each lot of the completed ball bearings, 
or after the various parts are assembled, must be tested 
for endurance. This is done on special machines of 
the form shown at Fig. 8. The one at the right 
which is driven by an independent electric motor, has 
a capacity for testing 18 bearings at a time. The loads 
are imposed on the bearings in this machine by a com- 
pound leverage, which multiplies the weight hung 
from the end of the long lever more than 100 times. 

A group of high speed, belt driven testing machines 
which are capable of testing the bearings under both 
radial and end thrust loads, similar to the one shown 
at the left of the illustration, are also used. These 
machines revolve at speeds ranging from 2000 to 3600 
revolutions per minute, and the bearings may be load- 
ed by compressing the heavy coil springs acting on 
the housings or bearing cases, so that they must carry 
from three to five times their rated radial or thrust 




Machine That Will Indicate Variation* In Dlmrnalona Leu Than 
the Thlekneaa of the Finest Hainan Hair. 
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load during the test. 

The results obtained are expressed in tons — revo- 
lutions, which is a multiple of the weight of the bear- 
ings in tons times the number of revolutions covered 
during the life of the bearing. A definite minimum 
value has been set for each bearing size and if sam- 
ples from any lot tested do not show an endurance 
equal to that established for that size, the bearings 



PEERLESS JOINS GENERAL VEHICLE. 



The Peerless Truck and Motor Corporation has 
been formed and has taken over the business of the 
Peerless Motor Car Company and the General Vehi- 
cle Company, which is a subsidiary of the General 
Electric Company. Since 1912 the Peerless company 
has been controlled by the Terry, Tremaine and 



comprising the lot are not allowed to leave the factory. Crouse group of Cleveland capitalists, who developed 



It will be evident, therefore, that ball bearings receive 
constant tests through every step of the manufactur- 
ing process, and even after they are finished. Careful 
attention to the various details insures the production 
of reliable anti-friction bearings, having uniform qual- 
ity and maximum endurance. 



NEW ONE-TON CHASE TRUCK. 



According to report made the directors at the an- 
nual meeting of the Chase Motor Truck Company, Sy- 
racuse, N. Y., the company's business for the past year 
was 218 per cent, greater than in any preceding year, 
though not a truck was sold to any warring nation. 

In view of the fact that eight of the company's 10 
years in business was devoted to building two-cycle, 
air cooled wagons, the great increase of its sales of 
water cooled worm drive trucks is regarded as remark- 
able. 

The company has announced a new model of one- 
ton worm drive truck. Up to this time the line has 
consisted of a 1500-pound truck, a 4000 pound truck 
and a 7000-pound truck. The new one-ton truck will 
sell for $1650. It has 140-inch wheelbase, 36 by 3}4- 
inch front wheels and 36 by five-inch rear wheels. 

The front axle is an I beam section. The rear axle 
is a Sheldon worm. The carburetor is a Holley. The 
engine is cooled by water. A Bosch high-tension mag- 
neto is used. The transmission gearset is Brown-Lipe 
selective sliding gear. Other constructional details in- 
clude a dry plate clutch, semi-elliptic springs and a 
heavy hydraulic pressed steel frame. The weight of 
the truck on the rear axle is 53 per cent., while 83 per 
cent, of the pay load is carried on that axle. Electric 
lighting and starting equipment is furnished at extra 
cost. Deliveries of this model will be begun Dec. 1. 



NEW STORAGE BATTERY PLANT. 



A new storage battery plant is being erected in In- 
dianapolis. Minn., by the Prest-O-Lite Company, Inc. 
It will add 45.000 feet to the present floor space. The 
building will cost $60,000 and the new equipment 
$25,000. It will be available for use Dec. 1. Storage 
battery service departments are being established at 
all the branches of the company. 



A new factory for the Wichita Motor Truck Com- 
pany, Wichita. Falls, Tex., is being built in Dallas. No 
statement has been made whether the company is to 
remove its entire business to Dallas. 



the National Lamp Company, which manufactured 
about 60 per cent, of the incandescent lamps sold in the 
United States until the business was bought by the 
General Electric Company. This deal means that th<»y 
have disposed of their motor car interests to the same 
people that took over their electrical business. The 
new company is capitalized at $15,000,000. It is un- 
derstood that Peerless common stock was taken over 
for $175 in cash and $50 in bonds of the new corpora- 
tion. Peerless preferred stock went for $105 in cash. 
Peerless common, which was selling as low as $10 in 
October, 1914, thus brought $225 to its owners. 

There is to be no change in the management either 
of the General Vehicle Company or the Peerless Motor 
Car Company, which will be continued as separate 
subsidiary concerns. The control of both now rests 
with the General Electric group. The Peerless Motor 
Car Company is reported to be about to bring out a 
new eight-cylinder car, which will sell for between 
$1800 and $1900. A new two-ton truck will also be 
built. L. H. Kittredge, B. G. Tremaine and F. S. Ter- 
ry will represent the Peerless wing of the company 
on the general board of directors. 



LOCOMOBILE PROFITS LARGE. 



The Locomobile Company of America is operat- 
ing its truck shops night and day making motor trucks 
for European war service and statement is made that 
from 40 to 50 trucks are shipped each week. Estim- 
ating the average net profit for each truck at $1000, 
and the weekly shipments at 45 trucks, profits of 
$2,340,000 for the year are indicated on that branch of 
the business alone. In addition to war order business 
the company is said to be operating its passenger car 
department to capacity. It can produce approximately 
1200 passenger cars yearly. It is said that the earn- 
ings from this source alone should pay the charges on 
the $2,176,000 of debenture bonds which the company 
has outstanding and leave a substantial balance for 
the $1,500,000 seven per cent, preferred and $4,750,800 
common stock dividend. No dividends have been paid 
on the preferred stock since 1912, but it is not cumu- 
lative. 



The United States Rubber Company has acquired 
the Lycoming Rubber Company's works at Williams- 
port, Penn., which is to be used as an overflow plant. 
It will produce in small quantities such rubber special- 
ties as the main plants are too busy to turn out. 
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THE "EXIDE" BATTERY FOR ELECTRIC VEHICLES. 

Contributed by the Engineering Department, Electric Storage Battery Company. 



OWING to the constantly increasing traffic conges- 
tion of the city streets, especially in and around 
railroad and marine terminals, the satisfactory hand- 
ling of merchandise and freight is becoming a more 
difficult problem every clay. The introduction of the 
electric vehicle has helped to relieve the trouble, and 
its more general use will unquestionably be one of the 
deciding factors in its solution. 

The usefulness and reliability of an electric vehi- 
cle depends very largely upon the storage battery, as 
it furnishes the power which propels the car. As the 
conditions of service are extremely varied and some- 
times severe, the battery must be dependable, durable 
and rugged. These conditions are all met in the 
"Exide." "Hycap-Exide," "Thin-Exide" and "Ironclad- 
Exide" batteries, made by the Electric Storage Battery 
Company of Philadelphia. The 
four types, too. with their char- 
acteristics offer a very wide range 
over which battery selection may 
be made. 

The "Exide" battery was in- 
troduced in 1900. during the 
pioneer days of the electric vehi- 
cle, and it played a very import- 
ant part in the successful growth 
of the electric vehicle industry. 

The "Hycap-Exide" battery 
was put on the market .in 1907 ; its 
essential details are the same as 
the "Exide'' battery, but the 
plates are thinner, and a greater 
number can be used in the same 
space and for about the same 
weight as the "Exide," thus giv- 
ing greater capacity for a given 
space and weight. 
Fitt. l— Plate section, To meet cases requiring still 

Showing the Rcla- , , kt-u- t- 

tioa of the Rib. of greater capacity, the Thin-Ex- 
the Grid. jjg" battery, the plates of which 

are thinner than the "Hycap-Exide," was later devel- 
oped. 

The principal feature of the grids of these three 
types consists in having the active material held in 
the form of a pencil or ribbon between the horizontal 
ribs, which are staggered, in order to firmly lock the 
active material in place. The vertical ribs extend 
through from one face to the other, making the plate 
rigid, a property which is further secured by making 
the grid of a stiff lead alloy instead of pure lead. The 
construction of all the grids is the same except for the 
thickness and size of the ribs. A clearer understand- 
ing of them may be had from Fig. 1, which represents 





a section through the cross bars or ribs, showing their 
staggered relation. 

The grids are "pasted" or filled with lead oxides, 
made into a paste of special 
composition, which sets hard 
in drying like cement. 

The plates then go through 
an electro-chemical process, 
which converts the active ma- 
terial of the positives into 
brown peroxide of lead, and 
that of the negatives into 
gray, spongy lead. 

Fig. 2 will give an idea of 
the appearance of a finished 
plate. 

The "I r o n c 1 a d- Exide" 
positive, which was intro- 
duced early in 1911, has a grid 
F, f-^T"? consisting of a number of 

the Vertleal nod Croaa b 

Member* of the Grid Be- parallel, vertical lead allov 

Ins; Clearly Seea. ... ' 

rods, united integrally to hor- 
izontal top and bottom frames. Each vertical rod 
forms a core, which is surrounded by a pencil of per- 
oxide of lead ; this in turn is enclosed by a hard rubber 
tube finely slitted. The slits serve to provide access 
for the electrolyte to the active material. They are 

so fine, however, 
as to practically 
e 1 i in i nate the 
washing out of 
the active mate- 
rial. 

Each tube is 
provided with 
two vertical ribs, 
projecting on op- 
posite sides at 
right angles to 
the face of the 
plate. The ribs 
serve not only to 
stiffen the tubes, 
but also act as 
insulating spac- 
ers, taking the 
place of the ribs 
on the wood sep- 
arators used in 
the other "Ex- 
ide" b a 1 1 e ries. 
and allowing the use of plain wood veneers. The tubes 
have sufficient elasticity to compensate for changes 
in volume of the active material due to expansion and 




Pitt. 8 — The "IroBclad-KxIde" Positive 
Plate, the Active Material Being Con- 
tained In the Tubes or Pencil*. 
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contr action battery usually varies from 40 to 44. 

during charge The. catalogue ratings of the MV plates are as fol- 

and discharge, lows : 



FI K . 



-Horlmontnl Sections Showing Positive 
Piute Construction. 



MV "Exide" 

MV "Hycap-Exide". .. 

MV "Thin-Exide" 

MV "Ironclad-Kxide" . . 



7 amps, for 4 hrs. or 28 amp. hrs. per pos. plate 
5 Vi amps, for 5 hrs. or 27.5 amp. hrs. per pos. plate 
4.13 amps, for 6 hrs. or 24.78 amp. hrs. per pos. plate 
7 amps, for 4>£ hrs. or 31.5 amp. hrs. per pos. plate 



Fig. 3 shows an "Ironclad-Exide positive 
plate. 

The cylindrical form of the tube is well adapted to 
perform its function, since no amount of expansion or 
contraction will tend to alter its shape, and the inter- 
nal strains are thus kept uniform. Another advantage 
is that most of the necessary electrolyte is carried 
within the confines of the plate itself. 

This is illustrated in Fig. 4, showing a horizontal 
section of a portion of one positive plate with a sep- 
arator and negative plate on each side, compared with 
a similar view of an "Exide" plate. 

The "Ironclad-Exide" negative plate is of modified 
"Exide" form, the top and bottom edges being encased 
in rubber, vulcanized in place. This prevents material 
from bridging across to the positive plate and causing 
short circuits. 

Fig. 5 will give an idea of the construction of an 
"Ironclad-Exide" cell, and Fig. 6 that of the other 
three "Exide" types. 

The MV cell, the plates of which measure 5)4 



The cells that may be used in this class of service 
vary in capacity from 48 ampere-hours to 370.5 am- 
pere-hours at the normal discharge ratings shown 
above. This gives an idea of the wide range over 
which battery selection may be made. 

To illustrate the different capacity results that may 
be obtained a jar 3jA inches long and 6% inches wide 
contains nine MV "Exide" plates, 11 MV "Hycap-Ex- 
ide" plates, 13 MV "Thin-Exide" plates or nine MV 
"Ironclad-Exide" plates, and the ratings of the cells 
are as follows : 



MV-9 "Exide" 28 amps, for 4 hrs. or 112 amp. hrs. 

MV-11 "Hycap-Exide" 27.5 amps, for 5 hrs. or 137.5 amp. hrs. 
MV 13 "Thin-Exide". . 24.75 amps, for 6 hrs. or 148.5 amp. hrs. 
MV-9 "Ironclad-Exide" 28 amps, for 4.5 hrs. or 126 amp. hrs. 



and the four cells have approximately the same weight. 
Work of Plates Is Nearly Equal. 

While the cells containing the thinner plates will 
do a greater amount of work per charge, the thin plates 
do not last for so many charges, that is, do not have 




"Pillar strap connectors" or "cell connectors" 
When used to connect cells When used to connect cells 
plac<-d aide by side Is placed end to end Is called 
called a "side connector" an "end connector" 



— Positive plate 



■ Wood veneer separator 



Negative plate 



£S BCa S3£ 




Soft nihlier ping 

strap used to connect plates of a 
group 

Hold-down used to keep wood 
separators from floating 



Positive plate of a dark brown 

color 

Perforated rubber separator placed 
next to positive plate 

Grooved wood separator placed 
with smooth side next to nega- 
tive plate 



Negative 
color 



plate of a gray or slate 



Hard rubber Jar 

The positive plates, when burned 
to the strap, as shown, arc 
called the "positive group" 

The negative plates, when ourned 
to the strap, as shown, are 
4*allcd the "negative group" 

Both groups and separators, as- 
sembled as shown, are called 
the "element" 

Rib or bridge for supporting the 
element 

Sediment space 



FlK. a — "Ironclad-BUde" Oil, Cat 
Away to Show Assembly. 



FIk. 6 — "Exide" Cell. Showing 
Parta I'sed and Method of As- 
sembly. 



inches by 8^8 inches, is the one generally used in elec- 
tric vehicle service. The thickness of the plates and 
the number in each cell vary with the service condi- 
tions to be met. The number of cells in a complete 



so long a life as the thicker plates, but the total 
amount of work performed throughout the plate life 
is about the same for the three flat plate "Exide" types. 
The "Ironclad-Exide" plate, however, has from two to 



Digitized by 




November, 1915. 



THE MOTOR TRUCK 



519 



three times the life of the other three and the amount 
of work it can do during its life is very much greater. 
The "Exide" plate is used when normal mileage per 
charge is required, the "Hycap-Exide" when the mile- 
age per charge is in excess of that obtainable from the 
"Exide," and when maximum mileage per charge for 
a given battery space is needed the "Thin-Exide" is 
recommended. The "Ironclad-Exide" has approxi- 
mately the same capacity for a given battery space as 
the "Hycap-Exide," and owing to its long life and 
other desirable characteristics, we unhesitatingly 
recommend it as being the most satisfactory and eco- 
nomical battery to install. 

How Mileage May Be Increased. 
When the service conditions are such that one bat- 
tery charge is not sufficient for a day's work, two 
methods of securing greater capacity or mileage are 
followed. Either a fully charged battery is substi- 
tuted for the one that has become exhausted, the 
change requiring from five to 10 minutes; or the bat- 
tery may be "boosted" or charged at a high rate dur- 
ing the time the truck is standing idle. 

It will be surprising to those who are unfamiliar 
with the subject to learn how readily "Exide" batteries 
lend themselves to "boosting," and to find that a fully 
discharged battery may be so boosted from a constant 
potential source for one hour as to do 50 per cent, 
more work ; if boosted for 40 minutes, 38 per cent. ; 
if for 20 minutes, 22 per cent. Expressed in terms of 
mileage this would mean that a vehicle after having 
gone 40 miles on a complete discharge would have its 
battery boosted as follows: 



For 20 minutes to give 9 miles additional, a total of 49 miles* 
For 40 minutes to give 15 miles additional, a total of 55 miles 
For one hour to give 20 miles additional, a total of 60 miles 



The following table will show the available capac- 
ities after boosting with the battery in various states 
of discharge when the boosting charge is started : 



Per Cent. 


Per Cent. Rated Capacity Available 


Rated Capacity 




After Boost of 




Discharged 


20 Minutes 


40 Minutes 


1 Hour 


100 


22 


38 


50 


75 


44 


58 


67 


50 


65 


76 


82 


25 


85 


91 


95 



The manufacturer, on inquiry, will be glad to give 
further and full information regarding the details and 
results of boosting, as well as information regarding 
the care batteries should receive. They constantly 
hold themselves in readiness to render every possible 
assistance to battery users. 

The four types of "Exide" battery, combining as 
they do, high voltage, great efficiency, low internal re- 
sistance and dependability, have given universal satis- 
faction and are being used as standard equipment by 
most of the electric vehicle manufacturers and large 
users. 

It should lend confidence to electric vehicle users 
to learn that, in addition, the product of the Electric 



Storage Battery Company is being used by approxi- 
mately 300 central stations in the country, by tele- 
phone and telegraph companies, by railroads for signal 
work, and for the operation of submarines and wire- 
less apparatus, all of whom require batteries that can 
be depended upon at all times. 



NEW INTERNAL GEAR DRIVEN TRUCKS. 



Internal gear drive trucks equipped with valve-in 
the-head motors, to be known as the Superior, are be- 
ing built by E. G. Willingham's Sons of Atlanta, 
Ga., for a southern market. The trucks have been spe- 
cially designed for work in the South and sales effort 
will be concentrated there. The vehicles will be made 
in two models, one-ton and two-ton. 

The one-ton chassis will sell for $1350. Both ma- 
chines will be very much lighter than most trucks of 
similar capacity. They were designed by George 
Whiteside, for seven years in the engineering depart- 
ment of the E. R. Thomas Company of Buffalo, and 
was later with the American Locomotive Company. A 
new assembling plant, a three-story building, in which 
about 100 men will be employed, is being built by the 
company. 



AHLBERG BEARING OPENS NEW BRANCH. 



The Ahlberg Bearing Company, Chicago, 111., an- 
nounces that it has opened a branch at 926 Marquette 
avenue, Minneapolis, Minn., in charge of L. J. Bohan, 
who will handle the northwestern territory. The com- 
pany now has branches in New York, Boston, Detroit, 
Cleveland, St. Louis, Los Angeles and Minneapolis. 
At these branches the customers' worn bearings are 
taken in and they receive reground bearings of any 
type at a cost of about one-fifth of a new one. Factor- 
ies are located at Chicago and Los Angeles. 



JOY ELECTED BY AERO CLUB. 

Henry B. Joy, president of the Packard Motor Car 
Company of Detroit, has been elected a governor of 
the Aero Club of America. He accepted the position 
to enable him better to push his campaign for pre- 
paredness. He will take part in a movement to im- 
press the government at Washington with the neces- 
sity of providing larger aerial fleets for the army and 
navy. It is stated that Mr. Joy has caused develop- 
ment work to be begun on a new multi-cylinder, V 
type aeroplane motor. 



NEW MEMBERS OF N. A. C. C. 



New companies which have joined the National 
Automobile Chamber of Commerce are the Denby Mo- 
tor Truck Company, Detroit, Mich., and the Dort Mo- 
tor Company of Flint, Mich., and the Millburn Wagon 
Company of Toledo, O. 
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WARNING SIGNALS FOR MOTOR TRUCK SERVICE. 



By P. J. FITZGERALD, the Fitzgerald Manufacturing Company. 



PRACTICALLY every community of the country 
is studying the better regulation of vehicle traf- 
fic for the purpose of obviating known dangers and 
safeguarding the people generally. This is the result 
of accidents resulting from carelessness or negligence 
by drivers of animal and power vehicles and of pedes- 
trians. There is no intention in this article of holding 
a brief for either the driver or the pedestrian, but to 
point out the possibilities from municipal or state re- 
quirement that all motor cars or trucks be equipped 
with such warning signal as will be distinctive and be 
positively understood by the public as a whole. 

Street and highway traffic is increasing constantly. 

Few realize how 
great is this in- 
crease, even in 
small communities, 
and there is every 
reason to believe 
that this will con- 
tinue in at least the 
same ratio of the 
past. The building 
of good highways 
attracts traffic to 
them and drivers 
will go longer dis- 
tances on smooth 
surfaces than might 
be necessary were 
they to drive on 
rough streets and 
roads, which would 
necessarily result 
in greater fuel con- 
sumption and mechanical deterioration. 

Responsibility of Danger Warnings. 
Wherever there is vehicle traffic there is danger. 
The laws require that horns or other means of sig- 
naling warn the public at all intersections of public 
travelled ways, and by common acceptance of custom 
one or more blasts of a horn is recognized as meeting 
this provision of the statutes. The law also assumes 
that there is at least an implied responsibility upon all 
motor vehicle drivers and all pedestrians to learn 
whether there is danger before moving forward or 
back, or turning in a highway, or leaving a sidewalk 
or crossing a street. 

There is no doubt that this responsibility is shared, 
that is, the driver must protect the pedestrian by warn- 
ing and by driving cautiously, while the pedestrian is 
required to satisfy himself that he will not be endan- 
gered. But while this is very generally understood 
and realized, thousands of avoidable accidents result 




The Clem Mechanical Hand-Operated 
Horn, a Type Special!? Adapted for 
Motor Truck Service. 



from failure to judge speed and distance, from con- 
fusion, from impaired sight or hearing, from vision be- 
ing obstructed, and, with children, from inability to 
realize danger. 

No Intent to Cause Accidents. 

No car or truck driver can be regarded as having 
deliberate criminal intention of injuring or killing an- 
other, and one cannot believe that people in possession 
of their faculties will deliberately invite injury or fa- 
tality, and for these reasons practically all accidents 
must be looked upon as misfortune resulting from cir- 
cumstances that might be obviated with reasonable 
care, unless in the case of children, whose judgment 
may be said to be defective. 

What has been stated may be applied generally, 
but there is more danger as a rule during daylight, be- 
cause the traffic is quickly diminished after dark. One 
can understand that if the conditions that obtain dur- 
ing daylight were to continue at night there would be 
innumerable accidents. There is reason to believe, 
however, that there will be more night haulage each 
succeeding year and that the dangers from this form 
of traffic will so multiply that special attention will 
necessarily be given this condition to obtain better 
protection. 

Horns a Satisfactory Warning Signal. 

This is, of course, a very general statement rela- 
tive to conditions that obtain, but there is one fact that 
must be considered by the owners and drivers of 
trucks, and that is the necessity of having signalling 
equipment that will be in every sense adequate. Cus- 
tom has approved the horn for either pleasure car or 
truck purposes, much as bells have been universally 
adopted for bicycles, and there appears to be no reason 
why horns will not meet every requirement, provided 
that these can be so constructed that there will be no 
probability of failure and they will endure in hard 
service. 

There are horns and horns, however. Three gen- 
eral types are used — those operated by pressure upon 
a rubber bulb, by turning or pressing a handle or lever, 
and by pressing a button actuating an electric circuit. 
The bulb horn has the merit of being cheap in cost, 
but bulbs must wear and fail, and the sound is ex- 
tremely variable because the pressure is never twice 
alike. The usefulness of the electric horn depends 
upon the battery and the wiring. These horns are not 
usually truck equipment, because very few trucks have 
electric lighting and starting systems, special installa- 
tions are expensive as compared with the mechanical 
horn, and they require systematic attention to insure 
operating efficiency. 

Manually Operated Mechanical Horns. 

The manually operated mechanical horn of which 
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the Clero horns are highly perfected types, more near- 
ly meets with the requirement of the truck driver and 
owner. First of all, such horns are comparatively in- 
expensive. They are absolutely dependable. The 
sound may be any volume desired, it being governed 
by the force exerted upon the handle or lever, and be- 
ing a unit without connections of any kind, it may be 
located where it will always be instantly accessible 
and nothing can affect its efficiency. The construction 
of the mechanical horn is such that its operation is not 
affected by wear. It will endure for years if used 
practically continuously. It may be exposed to the 
weather, to dust and to the usual conditions of opera- 
tion without deterioration. No adjustments are re- 
quired. It may be mounted in any convenient place 
and in very small space. 

The mechanical horn is a development from serv- 
ice experience and practically meets every quality that 
can be demanded in a warning signal. Simplicity has 
been sought to insure reliability and positive character 
of traffic signalling. It will afford tones that can be 
modulated for city driving or increased for use on 
country roads. 

So far as the uses to be made of horns are con- 
cerned, there is no question that the public can be bet- 
ter served, but this would be a matter for regulation. 
By the adoption of a code of signals, the number of 
blasts signifying the intention of the driver, there 
would be a much better understanding and the safety 
of the public and vehicles could be much improved. 
Navigation is conducted by a universal code that is 
remarkably efficient, and there is apparently no rea- 
son why a system that could be learned in a few min- 
utes should not be made a part of every motoring law. 
If such a system as has been suggested were required 
the benefit is apparent. The law could go further and 
specify different tones to differentiate the type of ve- 
hicle — that is, one for trucks and one for pleasure cars, 
if this were regarded as essential. 
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FEDERAL LETTER PRIZES AWARDED. 

Prizes offered by the Federal Motor Truck Com- 
pany, Detroit, Mich., to owners of Federal trucks who 
contributed letters on "Why I Bought a Federal," 
have been awarded after a careful consideration of 300 
letters. The first prize of $100 went to F. F. VVede- 
myer of the Wamsutter-Slater Stage and Express 
Company of Baggs, Wyoming ; second prize of $50 
to Charles H. Plumb, wholesale grower of flowers of 
Detroit ; third prize of $25 to the General Electric 
Company of Buffalo (central station), competed'for by 
Advertising Manager Roy Crandall; 15 additional 
prizes of $10 each were awarded. 

The object of the contest was to draw from owners 
their reasons for purchasing the better to guide sales- 
men in their appeals to prospects. For this purpose 
the company, after awarding the prizes, selected the 
factors that appeared to have had the most influence 
with purchases. 

Repeat order advertising was shown to have made 
an impression ; the character of Federal dealers was 
favorably considered by many buyers ; thorough in- 
vestigation of mechanical details by others showed the 
trucks to be exceptionally strong and well designed; 
that the machines seemingly have better and larger 
units than most other trucks of similar capacity, were 
some of the reasons for buying, which service facil- 
ities influenced a great many. Ability to serve a larger 
territory at less cost was a material factor, increased 
business caused many to buy, the failure of other 
trucks to make good turned some owners to Federal 
machines, and the advice of Federal truck owners in 
similar lines of business was beneficial. Heavy over- 
load capacity when necessary proved attractive to 
some and the financial responsibility of the makers 
was of weight. Nearly every letter stated that the 
trucks written of had done more than had been ex- 
pected of them when purchase was made. 
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BUILDS BODIES BY THOUSAND. 



The H. H. Babcock Company, Watertown, N. Y., 
is building commercial bodies for Ford chassis that are 
turned out in thousand lots. The bodies are made in 
eight different types to fit every requirement for serv- 
ice and are built from one standard body base by add- 
ing different units. The bodies are delivered painted 
and complete with all fittings ready to assemble. 



To build a big order for tractors for the European 
nations at war, which is said to aggregate a million 
dollars, the Christie Tractor Company of Hoboken, N. 
J., has recently put on three shifts of men. each work- 
ing eight hours. 



The Ideal Wheel Company is to build steel wheels 
in a plant at Masillon, O. A building has been secured 
as a factory. 



WILL BUILD TRUCKS AND CARS. 



Motor vehicles for both pleasure and business pur- 
poses are now marketed by the Rock Hill Buggy Com- 
pany, Rock Hill, S. C, which has been making horse 
drawn vehicles for 30 years. This department of the 
business is to be known as the Anderson Motor Com- 
pany and J. A. Anglada of New York has been re- 
tained as engineer. The first season's output is planned 
as 500 machines. The officers are J. G. Anderson, 
president ; C. J. Henry, secretary and treasurer, and 
J. W. Anderson, manager. The pleasure car is to be 
known as the Anderson. 



W. C. Kenney has joined the Hyatt Roller Bear- 
ing Company as chief mechanical inspector. He was 
associated with the Xorthway Motor and Manufactur- 
ing Company, Detroit, and previously was factory 
manager for the King Motor Car Company. 
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IMPORTANCE OF EQUALIZING TRUCK LOADS. 

By MASON P. RUMNEY, Engineer Detroit Steel Products Company Automobile Spring Department. 



IT IS the common opinion among people not familiar 
with the manufacture of springs, or their design, 
that springs are of standard types and kept in stock 
by manufacturers, and, therefore, when supplied for 
one make of trucks, can also he supplied to fit all of a 




Lnc, Flat, Flexible Springs Protect the Truck Agnlnat the Jam 
of Heavy Hauling. 

similar type. This is entirely wrong. Every type of 
truck should have the springs especially constructed, 
as it is a matter of experiment and test to arrive at 
the best design. 

Imagine the wear and tear on the mechanism of a 
truck equipped with improperly designed or carelessly 
made springs — springs that because of their misfit, act 
as conductors rather than absorbers of the shocks en- 
countered on rough roads. The truck owner, because 
he does not know that the right kind of springs can 
be supplied at a slight additional cost over an inferior 
article, is apt to consider better grade springs as a lux- 
ury rather than a necessity. 

Even the dealer may not fully appreciate the vast 
improvement that a slight additional investment will 
secure. Mistakes on the part of both owners and deal- 
ers, are made largely through ignorance of the real 
economy of good springs. If they realized that the 
superior qualities of good springs meant longer life to 
their trucks, greater safety to mechanism and load, 
and fewer maintenance worries, they would never 
again be satisfied with cheap springs even at a cheaper 
price. 

Educating the Public to Good Springs. 

Through national and direct advertising the mak- 
ers of Detroit springs are endeavoring to give owners 
and dealers a better understanding of spring economy 
than they have had heretofore, and this effort naturally 
reflects to the advantage of truck manufacturers, who 
use good springs on their trucks. 

People who buy and people who sell trucks are be- 
ginning to know and want good springs, and for this 
reason truck makers who use them will eventually 
find their product easier to sell. Moreover, good 
springs are as much of an economy to the builder of 
trucks as they are to the owner. By their use he saves 
the expense and trouble of replacing breakage and 
springs that have settled. Such accidents are more ex- 
pensive to the manufacturer through loss of reputa- 
tion than through the actual cost of the replacement. 

A glance at the mechanical side of spring building 
reveals a host of little details which the owner, dealer 
and manufacturer will find it advantageous to keep in 



mind. For instance, in the worm drive and internal 
gear drive trucks the rear springs assume the office of 
torque arm, consequently taking drive and torque. If 
one of these springs should fail, a costly accident 
might occur, as they alone hold the axle in line. 

It should be kept in mind that springs which are 
properly made and designed come down to a straight 
line under severe conditions. Clearances between the 
axle and the striking point should be large to allow 
ample deflections. 

Long, Flat Spring Prevents Side Sway. 

The best springs are long, low and flat, and should 
have ample width to prevent the side sway which 
causes excessive stresses in the material. They should 
be fastened to the axle by large sized clips, because 
breakage is apt to occur at this point if the spring 
leaves are not held tightly together. It is very desir- 
able that the front springs should not be attached par- 
allel to the road, but that the rear end be placed nearer 
the road than the front end. This sets the spring 
against the road and allows it to absorb part of the 
horizontal component of the road shock. If this is not 
done the road shock is transmitted lengthwise through 
the spring to the frame, giving a very disagreeable 
jar. 

The reliable manufacturer considers all these points 
carefully in the equipping of every truck. In fact, 
these are only a few of the fine points required in 
springs that are properly designed for the burden to 
which they will be subjected. 

The- foundation of a well-made spring lies in the 
selection of proper material to meet the particular 
stress it will have to carry. When inferior material is 
used, rigidity and bulk are necessary because the low 
elastic limits will not permit of large deflections. 
Machining an Important Factor. 

Of next importance to the selection of good mate- 
rial is the machining of the different elements to make 
up a unit which will give the desired deflections on 
which so much depends. Every leaf should be of 
proper thickness and have a proper taper at the ends, 
and all should be held securely together at the centre 
after the final fitting of the individual leaves. The 
eyes in the end of the springs must be absolutely true 




Thla Type Truck Spring la Especially Strong and Efficient Be- 
cauHe of the Large Number of Leaves, Heavy Centre Band 
and Oblong Lubricating Cupa, Giving Perfect Inter-Leaf 
Lubrication. 

and at right angles to the length of the spring. If 
these are not true, great wear will occur at one part 
of the eye and this will wear out the bushing or the 
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bolt and cause rattle in a very short time. It is also 
necessary that the width of the eye be faced to the 
exact size required. "Knocking" is thus prevented be- 
cause there is no play be- 
tween the shackles and the 
spring. 

Perhaps the greatest 
difficulty, and the cause of 
the greatest trouble with 
springs, lies in improperly 
heat treating the material 
after all the machining and 

For- the Ere-if the Eve i. shaping operations are 
the slightest oat of True complete. It is very essen- 

Prmxare on the Bolt Will . , , , , , , 

Be uneven, canning Bind- tial that steel be heated to 
mar «nd wear. an exact tem p eratU re before 

quenching, otherwise the different leaves have vary- 
ing hardness of internal structure. It is most import- 
ant that this structure be fine and fibrous, as the coarse 
structures are lacking in resisting qualities. 

The Results of Heat Treating. 
After the leaves have been hardened at the proper 
temperature, the temper is drawn back into the leaves 
to secure the proper toughness, and this also is a very 
delicate operation. The greatest care possible must 
be exercised in seeing that these heats are neither too 
high nor too low, for if the temper is drawn too much 
the spring will settle or take a permanent "set," while 
if it is not drawn enough, the springs will be too hard 
and will break. 

After each part has been 
thoroughly tested to see 
that the proper hardness 
exists, the leaves should be 
polished, so that when lu- 
bricated, they will slide 
readily on each other. If the 
leaves are allowed to bind 
a harsh action will result. 

Spring lubrication is a 
problem in itself. Naturally 
it is important that a spring 
should be thoroughly lubri- 
cated at the friction points 
ReaminK the Eve*— Detroit w ] ie re the ends of each leaf 

Snrlniis Are Reamed to .001 . 

inch and in Perfect Aii^n- work against the leaf ad- 
men t with the Back*. ... T . 11 • 

joining. It is equally im- 
portant that the centre of the spring, where there is 
no action, should not be lubricated. To accomplish 
this double result, various methods have been em- 
ployed, the most successful being the self-lubricating 
device used on Detroit springs. 

A small cup is stamped in each end of each spring 
leaf. This holds about a teaspoonful of long-lived lu- 
bricant, which the ordinary action of the springs 
works out over the leaves. These cups being situated 
at the friction points provide the necessary lubrica- 
tion evenly and automatically, so that the harsh, 
squeaky action of dry springs is absolutely eliminated. 

It is particularly important, therefore, that a mo- 




mm 




I 




Banding the Springs with a Hydraulic 
Press That Inanres an Exact Process. 



tor spring should be "up to standard." 

Keeping Springs "Up to Standard." 

It is designed primarily as a protection against jars 
and jolts. More than that, the truck owner expects it 
to perform its service, and he drives accordingly. The 
failure of a spring at a critical moment removes this 
presupposed protection and frequently results in a se- 
rious accident, if not loss of life. 

Therefore, when a spring maker says his product 
will answer certain specifications, it behooves him to 
see that it does answer them, and that is why. in most 
shops, every spring is severely tested before it is re- 
leased for service. 

The initial test is made by assembling the leaves 
that are to be finally bound together into the finished 
spring and subjecting them all together to a load far 
in excess of 
anything they 
will be called 
upon to stand 
in actual serv- 
ice. Here are 
disclosed any 
defects in elas- 
ticity. If a 
spring passes 
this test, it can 
be depended on not to "settle" or break in active serv- 
ice. 

Some of the Tests Made. 

A second test is made on the individual leaves when 
the spring is taken apart for polishing just prior to 
final assembling. Each leaf is taken separately and 
subjected to a load in a machine which indicates the 
hardness of the steel and texture of its grain. This test 
furnishes a double check against the heat treatment. 

A third test, known as the "capacity test," is ap- 
plied after the spring is finished. The spring is de- 
signed, of course, 
to carry a certain 
load at a certain 
height, so an indi- 
cator is set at the 
height intended 
and the exact load 
specified is applied. 
If the spring is de- 
pressed above or 
below the specified 
point, all previous 
operations and 
tests are counted 
zero. 

But it must not 
be imagined that 
springs. however 
carefully construct- 
ed, will always remain in perfect condition 
without further care and attention. A certain 
responsibility devolves on the truck owner, if he 
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Lubricating Cup Formed In the 
Enda of All Detroit Spring 
Leaves, Which Is Pilled with Lu- 
bricant When Assembled. 
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expects his springs to give him maximum service. Oc- 
casionally the axle clips must be tightened, and the 
grease cups on the spring end bolts must be kept filled. 
Of course, the question of loading must be kept ever 
in mind — in fact it should be one of the big points con- 
sidered when the truck is bought. 

Let us suppose, for a moment, that we are in the 
market for a ton and a half truck. A truck manufac- 
turer who handles only one-ton and two-ton trucks 
sells us either one .or the other. Consequently, we 
either have a truck that is too light or too heavy for 
our purpose if our loads are to be uniformly about a 
ton and a half. In the first case we shall have an over- 
loading of 50 per cent., and in the second place the 
truck will constantly travel 25 per cent, light. In 
either case the truck will be called on to withstand 
shocks that would not be present under proper load- 
ing conditions. In either case the results are bad. If 
the load is too great the springs will close up and allow 
the body to strike a dead blow against the axle. On 
the other hand, if the truck is too lightly loaded, the 
springs will not absorb the shock, but on the contrary, 
will transmit it to the truck and its load. 

Buyer Depends on Springs. 

Whether he knows it or not,_ the buyer of a truck 
depends upon the springs for assurance that his truck 
will run with regularity and constancy. 

The storekeeper pays his money not merely to se- 
cure truck service for a single day. He could rent a 
truck far cheaper. He is willing to buy, because he 
feels safe in assuming that the truck will run regularly, 
day in and day out, at a cheaper rate than he would 
pay to rent one. 

And this element of constancy is, in large measure, 
directly attributable to good springs and their protec- 
tive qualities. They make it safe to rely on the motor 
vehicle as a steady performer. 

When a motor truck stands the strain of constant 
travel week in and week out under all kinds of loads, 
over all kinds of roads, without repairs or overhaul- 
ing, the owner knows that he is getting service and 
the economy of his investment begins to make an im- 
pression on him. 

He finds his tires are going to last him all season, 
where Jones had to buy two extra ones a month ago. 

He tells his friendsvabout the rough usage he gives 
his truck and how his-jiMigine is running "just as sweet 
as ever." 

Smith hears BtoNvn, the grocer, constantly com- 
plaining about the delivery expense. Car always out 
of commission. Smith's trucks do not seem to give 
much trouble. He congratulates himself and he won- 
ders why it is. 

When Maintenance Cost Looms Big. 

After a truck has been purchased, and the big 
initial expense fades somewhat out of mind, it is the 
maintenance cost that looms up big, because that 
keeps right on forever. 

It is in the reduction of maintenance cost that the 
good springs give their most important service. All 



the bumps of the road are borne by the springs. Springs 
are bumpers that allow the owner to use and even 
abuse his truck without paying the penalty in "extras" 
and "repairs." 

No engine or carburetor or starter or motor was 
ever built to perform its duty satisfactorily unless pro- 
tected from the jolts and jars of travel. Without that 
protection the purchase price of a car or truck would 
be only a drop in the bucket compared to the repair 
and replacement bills. 

Good Springs the Big Economy. 

And if even crude springs are economy, it follows 
that good springs are more economical. They are more 
economical as protection to the truck. They are more 
economical, merely as springs, because, being better 
made they are less likely to break and require replace- 
ment. More than that, makers of good springs will 
generally replace, free, all springs that fail through de- 
fects of manufacture. This, of course, is an economy 
to the owner that poor springs cannot afford to carry. 

Again, good springs mean tire economy, because a 
poorly made or improperly mounted spring fails to 
absorb the road bumps, and since tires are one of the 
most flexible portions of the vehicle, the duty of being 
a "bumper" is passed along to them. 

The secret of securing maximum spring efficiency 
lies first of all in designing and building a spring 
adapted to meet the particular requirements of the 
truck on which it is mounted. But the designer and 
the manufacturer cannot do all — the truck owner him- 
self must help. He must understand the conditions 
which the spring is intended to meet and see that the 
truck is so operated and loaded that these conditions 
will be maintained as nearly as possible. 



GETS TRACTOR WAR ORDER. 



A war order for a large number of Killen-Strait 
Manufacturing company's tractors, which are made at 
Appleton, Wis., and are equipped with 50-horsepower 
engines that will use either gasoline or kerosene, has 
been booked. The order calls for from 30 to 35 trac- 
tors a week and it will require the entire capacity of 
the Appleton plant for a year, though much of the 
work will also be let out to other plants. 

William Strait, designer of the tractor, has been in 
Europe for four months and demonstrated the tractor 
on the field. He had tractors of four models with him 
for demonstration. 



GARFORD TRUCKS TO SWEEP STREETS. 



Commissioner Fetherston of the New York City 
street cleaning department, after his experience with 
Garford trucks used as street sweepers in the great 
snow storm of March last year, when as much work 
was done with trucks in 23 hours of continuous service 
as with horse drawn sweepers in 10 days, has an- 
nounced that this year his department will hire a great 
many more Garfords for the same work. 
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EFFICIENCY AND ECONOMY OF SEMI-TRAILERS. 



By C7 H. MARTIN. 



ONE has only to glance at the pages of the maga- 
zines showing pictures of European army 
scenes to realize that the truck used as a tractor is with 
us to stay because it enables the truck to do a great 
deal more work than is possible when it only carries 
its normal load. 

The question has been raised, "Is the conventional 
type of truck suitable for a tractor? Will it stand up 
under the increased load?" 

It certainly is suitable and will stand up under the 
increased load provided the increase is drawn and not 
carried. The reason is very evident. When any mo- 
tor vehicle is designed — pleasure car or truck — one 
vital thing considered in determining the size and 
strength of axles, frame, springs and tires is weight. 



more weight on the truck than five tons, we can trail 
another five tons behind with perfect safety, because 
we do not increase the resistance at the point of con- 
tact with the road. The tractor method may be em- 
ployed to draw 10 tons with much greater safety to the 
mechanism than if the truck itself were loaded with 
six tons. 

Up to the present time the conventional type of 
motor truck shows a very narrow margin of profit 
when brought in competition with the horse. In fact, 
in order to show a profit at all, it must have long hauls, 
good road conditions, good facilities for loading and 
unloading. If it does not have these the horse can haul 
cheaper. 

With any motor truck, one rule that applies to all 




Two-Ton Truck Equipped with Martin Rocking Fifth Wheel for Uae with a Seml-Traller Body of Four Tonn Capacity, Thin Br- 
ing Shown Detached and Elevated on Jack*. 



Two vital things, however, are considered in determin- 
ing the strength of the clutch, transmission, keys, 
shafting and all parts taking the driving strain. These 
two vital things are weight and the co-efficient of fric- 
tion between the tire and the road. For example, we 
will say we are designing a five-ton capacity truck. 
We must make the parts which take the driving strain 
sufficiently strong to spin the wheels on the dry road 
when the machine is loaded to capacity and anchored 
so that it cannot go forward. If our tire is to be rub- 
ber, the parts must be stronger than if the tire were 
steel, for the reason that the co-efficient of friction be- 
tween the rubber and the road is greater than between 
the steel and the road. Consequently, the resistance is 
greater. Weight and friction make the resistance. 
I The Haulage Capacity of a Truck. 

If six tons were carried on the truck the resistance 
^rjpuld be greater at the point of contact with the road 
than was provided for and consequently the gears 
might strip, the shafts twist, the keys shear, or some 
other part give way. If, however, we do not put any 



machinery holds good. This rule is that unless the 
owner works the truck to its full capacity he is not 
getting his money's worth. Should he have a four- 
ton truck and haul only two tons on each trip, he is not 
using the truck to the full extent of its power and con- 
sequently is paying more for operation than he should. 
In other words, he is spending 75 cents or a dollar 
where he should spend but 50 cents. Exactly in the 
same position is the man who, with a two-ton truck 
and four tons to haul each trip, carries but the rated or 
normal load that his truck is built for. He can easily 
draw the desired four tons. 

The question is how to utilize this truck as a trac- 
tor. 

Two Methods of Tractor Haulage. 

There are at present two methods employed. One 
is known as the semi-trailer method and the other the 
full trailer. 

On account of the congested traffic conditions of 
cities, the best method is unquestionably that which 
is known as the semi-trailer. It is in realitv a six- 
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With This Equipment, Which Can Be Handled In Smaller Space and an Readily aa a Horae 
Wagon, Work Can Be Done Anywhere. 

wheel unit. It carries a part of the total weight on the 
driving wheels of the truck and the rest on two wheels 
trailing behind. 

This method has many advantages over the full 
trailer. 

It enables the driver to manipulate in narrow 
streets, driveways, lumber yards, coal yards and other 
places too narrow to allow the use of a four-wheel 
trailer. 

Semi-Trailer Not Prohibited. 

In many cities trucks with four-wheel trailers are 
prohibited, but the tractor semi-trailer is a unit and is 
allowed on all streets. With the tractor semi-trailer 
the driver can back the vehicle in exactly the same 
manner that a teamster backs a wagon with a team of 
horses. Backing is out of the question with the four- 
wheel trailer, except with some especially built trail- 
ers, and even with these it is necessary to have an ex- 
tra man and special appliances, which occasion much 
delay. 

The most important advantage over the four-wheel 
trailer method is that a part of the weight may be used 
for traction. If there is not enough weight on the 
driving wheels they will slip on muddy mads, asphalt, 
or on snow and ice. With the 
tractor semi-trailer enough 
weight is concentrated on the 
driving wheels to allow them 
to draw the entire load with no 
chance of slipping. This is not 
true of the four-wheel trailer. 
Why Tractors Are Economical. 

The reasons why the trac- 
tor principle is more economi- 
cal and efficient than the con- 
ventional truck are many, one 
of the chief advantages being 
that the expensive part of the 
combination, the truck, may be 
kept busy all the time, for it 
can be used in connection with 
several wagons. While one 



wagon is on the road others 
can be loading or unloading. 
Thus none of the time of 
the truck or driver is 
wasted. 

The truck is usually de- 
signed for one special use. A 
lumber truck can hardly be 
used to draw sand or crushed 
rock or a coal truck be used for 
lumber, but with the semi- 
trailer method the truck may 
be used to haul many different 
kinds of wagons — long wagons, 
short wagons, passenger 
'buses, low bed wagons, end 
dump or bottom dump wagons. 
Another big item making for economy is that half 
of the load or more is carried on steel tires. It is a 
well known fact that the greatest item of expense in 
the upkeep of any truck is the rubber tires and the 
tractor semi-trailer cuts that item right in two. 

The tractor semi-trailer is very littje longer than 
the conventional truck and it can be manipulated in 
the same space. A truck built with a short wheelbase 
for the express purpose of being used as a tractor can 
be manipulated in much less space, and can be backed 
square with the curb, which is often impossible with 
the motor truck in a narrow street or alley. 

Weight of Load Not Necessary. 
The weight per wheel is the same in the tractor- 
semi-trailer combination as in the conventional truck. 
In the latter most of the load is concentrated on the 
driving wheels, for there is no other place to put it, 
and the steering wheels carry the weight of the en- 
gine. In the tractor-semi-trailer combination the 
weight of the engine is still carried by the steering 
wheels, while the weight of the doubled load is divided 
between the driving wheels and the wheels of the 
trailer. Thus no pair of wheels carries more than in 
the conventional truck. For this reason the tractor- 




\ 3'/4-Ton Truck with a Bottom Dumping Trailer, Which Practically Double* the Capacity 
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was built to carry nor taken at 
a speed exceeding eight or 10 
miles an hour. However, the 
best results may be obtained 
by building the trailers es- 
pecially for their work, while 
following the same general de- 
sign as the conventional horse 
drawn wagon — the only differ- 
ence being that the springs, 
axles, wheels and tires should 
be made heavy enough to with- 
stand the load that is put on 
them, and means should be em- 
ployed to keep the wheels 
oiled. 

Knox Tractor with a Semi -Trailer Body Loaded with 10 Tom, Tain Being an Equipment proof of the economy 

I . i , l»ed by the Borden Milk Company. New York City. and efficiency of the Semi- 




semi-trailer unit does no more damage to the roads 
than the truck which carries half as much. 

Horse Wagons Will Endure in Service. 
Motor truck salesmen, when the tractor idea was 
first advanced a few years ago, used as an argument 
in opposition (why the opposition is hard to under- 
stand) to the tractor that the wagons would not stand 
up at the speed that the truck would draw them. And 
this idea seems to have gained quite a foothold. It is 
hardly reasonable to suppose that a wagon built to 
carry five tons at three miles an hour, loaded with 
eight tons, and drawn at 12 miles an hour will stand 
up. But my experience, covering several years, has 
shown that a well built horse drawn wagon can be 
safely used as a trailer provided the bearings be kept 
oiled and the wagon be not loaded with more than it 



lciency 

trailer a few examples may be cited. 

W. K. Morse & Co., of Leominster, Mass., who do 
a general trucking business, are using a three-quarter- 
ton White truck as a tractor and have fitted up their 
regular wagons as semi-trailers. They are drawing 
from 6000 pounds to 8000 pounds at a load. 

James Jones, who was formerly chief engineer of 
the Knox Automobile Company, is using a Ford car 
for a tractor on his farm. He draws from 1500 pounds 
to a ton and states that the cost is so small it can 
hardly be considered. 

C. P. Chase & Co., lumber dealer, of Springfield, 
Mass., is using a Ford roadster as a tractor and one of 
its regular light spring lumber wagons as a semi-trail- 
er. With this outfit it has replaced three one-horse 
wagons and states that it would easily do the work of 



Semi-Trailers In Practical Service: A, Light Roadster and Wagon That Replaced Three Horses and Wagons la Lumber Deliv- 
ery i B. the Martin Hocking Fifth Wheel! C. Outfit That Doea the Work of Two Teams and Two Sweeper* Street Cleanlngi 
D, Hauling Ton of Fodder Corn from the Field to the Ensilage Cutter. 
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four. The company has no trouble drawing from three- 
fourths of a ton to a ton to any place. 

The Kansas City branch manager for the Kelly- 
Springfield Motor Truck Company states that one of 
his customers is using a five-yard "Bull Dog" semi- 
trailer with his 3^-ton Kelly-Springfield truck. He 
hauls 20 cubic yards of rock a day a distance of 10 
miles, which is the work of 14 teams and is eight cubic 
yards more than he was able to handle with the truck 
alone. 

The Borden Condensed Milk Company of Brook- 
lyn, N. Y., has now in use 34 Knox-Martin tractors, 
each tractor doing the work of three four-horse teams 
in the same service and with the same wagons — 400 
horses displaced, but the wagon equipment saved. 

This company was one of the first to take up mo- 
tor trucks, but after giving them a thorough tryout in 
comparison with horses had discontinued their use en- 
tirely and had for reasons of efficiency solely gone back 
to horses. 

The company was reluctant to try the tractor plan, 
but was persuaded to take a demonstration. That it 
now has 34, each of which hauls 10 tons at a load, is 
sufficient proof that the tractor-semi-trailer is more 
efficient and economical than any other method of 
transporting merchandise on the highway. 



BUILD TRUCKS FOR RUSSIA. 



The Baldwin Locomotive Works, Philadelphia. 
Perm., intends to engage in the automobile and motor 
truck industry, from which the American Locomotive 
Company was withdrawn, according to reports at Ed- 
dystone, where 300 trucks for the Russian government 
are— now- being built. -The company is building a 20- 
acre plant for the Remington Arms Company, which 
will be used for arms manufacture during the war. 
after which it is understood it will be permanently de- 
voted to the automobile department of the company. 
The trucks being built for Russia are equipped with 
low steel wheels that have heavily ribbed rims to pre- 
vent skidding. These will be used to haul small trail- 
ers from railheads to the front, laden with supplies 
and munitions. 



ANDERSON ROLLED GEAR PLANT SOLD. 



The Shaw-Kendall Engineering Company of To- 
ledo, O., has signed a contract to take over the plant 
of the Anderson Rolled Gear Company of Cleveland, 
O., and it will manufacture the patented gears con- 
trolled by the Cleveland company. The plant will be 
moved to Toledo and 1000 men are expected to be em- 
ployed within a year. 



The new plant of the Falls Rubber Company at 
Cuyahoga Falls, O., is now completely equipped with 
machinery and is ready for operation. 



RAILROADS AFTER TRUCK LINE. 

Another instance in which a motor truck line be- 
tween cities has caused action to be taken by the rail- 
roads with which it competes has arisen in Califor- 
nia, where the Western Association of Short Line 
Railroads has brought action before the California 
railroad commission to bring about the regulation of 
the Wichita Transportation Company, which operates 
a freight and passenger truck line between San Diego 
and Imperial valley. 

The complaint declares that the line carries 
freight and passengers and is therefore a common car- 
rier, subject to the public utilities act. It maintains 
that the company has failed to register under the act 
and is therefore liable to penalties provided for that 
omission. The complaint further states that the line 
subjects the short line roads to prejudice and disad- 
vantage and has caused them irreparable loss by rea- 
son of an unreasonable difference in fares and charges. 

This is the second line of trucks that has com- 
peted with railroads so effectively as to cause appeal 
for aid to the railroad commissions. The other in- 
stance was in the case of a short line railroad in Ken- 
tucky, which asked leave of the Interstate Commerce 
Commission to reduce its rates. 



NEW FORD TRUCK CHASSIS. 



The Jewett Car Company of Newark, O., has be- 
gun the manufacture of one-ton trucks of which the 
Ford passenger car chassis is the basis. The truck is 
made up of the front part of the Ford chassis, with 
the engine mounted in a sub-frame and an internal 
gear drive rear axle. The rear construction is heavy 
and arranged to carry 90 per cent, of the truck load. 

This machine will, so claim is made, carry its load 
18 miles on a gallon of gasoline and can be operated 
at approximately l}-! cents a mile. The chassis is sold 
for $800 and bodies of various types can be supplied 
at an average cost of about $50. A. P. Hess of the 
Hess Auto Company, Newark, O., has undertaken the 
marketing of the truck. 



FEDERAL TRUCK HAULS SAND CHEAPLY. 



A Federal truck operating in Atlantic City, N. J., 
recently made a record of delivering 136,800 pounds, 
or 68.4 tons of sand, in 1 1 minutes less than five hours 
— at a cost of only a little more than eight cents a ton. 
The total cost of the work, including every item that 
could be charged to truck operation was $5.69. A spe- 
cial loading device put on the loads in 3.3 minutes on 
an average and they were discharged quickly by the 
use of a power dump body. 



Keeler Brass Company of Grand Rapids. Mich., 
who make automobile hardware, are beginning the 
construction of a large addition to their plant. 
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THREE SIZES OF FOUR WHEEL DRIVE TRUCKS. 

Simplicity of Construction, Full-Floating Front Axle and Sub-Transmission Gearset Features 
of Machines Proven to Be Remarkably Enduring and Economical. 



EXTREME operating economy and efficiency have 
been the purposes sought by the engineers who 
have developed the Four Wheel Drive trucks, built 
by the Four Wheel Drive Auto Company, Clintonville, 
Wis., which are claimed by the manufacturer to be 
one of the highest perfected machines produced by the 
American motor vehicle industry. The statement is 
based on service experience. These trucks have been 
constructed for more than seven years, all are still in 
service and not one has as yet been regarded as having 
reached the end of its usefulness. In fact, there is rea- 
son to believe that the first vehicles turned out by the 
company be economically serviceable for several years 
more, so that what is ordinarily recognized as service 
life has in every instance been considerably exceeded. 

These trucks, as the name implies, are driven by 
all four wheels, the power being created by a four- 
cylinder engine, but the driving 
system, or the power transmis- 
sion system, differs materially 
from that of any other machine 
built in America, and perhaps in 
the world. This system is con- 
ventional from the engine to the 
gearset, but instead of the shafts 
being continued to the front and 
rear axles direct, there is a line of 
shafting from the gearset forward 
and back that parallels the line of 
the main shaft. This is driven by 
a silent chain from the gearset. 
The sprockets on the main shaft 
of the gearset and the parallel 
shaft drive what is termed a sub- 
transmission, the sprocket of the 
parallel shaft enclosing a differ- 
ential gearset that compensates 
the difference in the movement of 
the forward and rear wheels. 

The rear axle is a full-floating 
type that does not differ from 
conventional construction, but the 
forward axle, which is also full- 
floating, has ball and socket con- 
nections for the wheel spindles 
instead of the usual yoke and pivot 
knuckles, and the wheels are 
driven by shafts that have univer- 




Tbe Stripped Chunala of a Four Wh.-W Drive 
Truck, Showing- the Driving- Svatem. 



sal joints that coincide in horizontal movement with 

the sleeves on which the wheels are mounted. 3oth chambers, water jacket and^cylihper he&ds 
these constructional features are unusually interesting tegral. The cylinders and n airs pas^gcrs are entirely 



mechanically, for they are very carefully designed and 
perfected, and in many other details the machines dif- 
fer from what may be regarded as standard practise. 
Construction Much Simplified. 
The trucks are extremely simplified and very ac- 
cessible for work or adjustment, and no special tools 
are necessary for maintaining or adjusting them. The 
design has been standardized and there is a degree of 
interchangeability that is not equalled by any other 
machine built. For instance, the wheels can be used 
equally well on either the front or the rear axles, and 
should there be need for replacing worn parts, this can, 
in most instances, be done by the renewal of bushings 
and new bolts and pins, so that the expense of restora- 
tion is confined very largely to these, and the larger 
and more costly parts are seldom required unless in 
the event of accident. Another very important detail 
of the construction is the provi- 
sion made for lubrication, there 
being means for thoroughly lubri- 
cating every wearing part, while 
all bearings surfaces are extreme- 
ly large. 

All parts of the trucks are 
built in the works of the com- 
pany, aside from the motors, 
which are specially designed and 
constructed by the Wisconsin 
Motor Manufacturing Company, 
Milwaukee, Wis., one of the best 
known and most progressive en- 
gine building concerns in Amer- 
ica. While every principle of en- 
gine construction accords with 
the most advanced practise, very 
careful provision has been made 
to insure adequate cooling, 
thorough lubrication, and the 
bearings and wearing parts are 
unusually large size to obtain 
long endurance and extreme oper- 
ating economy. 
General Description of Engine. 

The following description is of 
the engine used for the three-ton 
truck chassis: It is a vertical, 
four-cylinder, water cooled, T 
head type, with the cylinders cast 
ih pairs from a superior qualit^i^graY^tfcSQi the valve 
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Demonstration of the Power of * 
Which 



Four Wheel Drive Truck Hub-Deep I; 
Traction Seemed Impomilble. 



a Looae Sand in 



water jacketed and the water inlet is directly under 
the exhaust valves. The cylinder head plates are 
bronze, and in them are formed the water outlets. All 
castings are carefully cleaned and pickled before ma- 
chining. The units are first bored, then reamed and 
after annealing are ground to size. They are subjected 
to high hydraulic pressure to insure against leaks or 
imperfections. 

The pistons are made of the same grade of metal, 
and after pickling they are turned and ground to ex- 
act size. They are slightly taper, there being an al- 
lowance of .003 inch for expansion. The wristpin lugs 
are strengthened by webs. Each piston is fitted with 
three semi-steel compression rings and has four oil 
grooves, and a wide groove is cut into the piston in 
line with the wristpin, which collects the oil and leads 
it to the wristpin bearings. The wristpins are hollow 
steel tube, carefully ground and hardened, and are 
clamped to the connecting rods by bolts. 

The connecting rods are I sections of drop forged, 
heat treated, 40 carbon steel, that are fitted with bab- 
bitt lined bronze bushings for 
the big ends. The caps are se- 
cured with four chrome vana- 
dium steel bolts. The crank- 
shaft is drop forged from 
chrome nickel steel, having a 
tensile strength 'of 120.000 
pounds to the square inch. 
These are pickled and ground 
accurately to size and heat 
treated. The flywheel flange is 
forged integral with the shaft, 
and there are flanges at either 
side of the rear main bearing to 
take end thrust. The camshafts 
are 40 carbon steel drop forg- 
ings, with the cams integral. 
The cams are machined, heat 
treated and hardened and 
ground to master cams. 



The valve tappets are large 
diameter hardened steel rods 
that are case hardened and are 
fitted with adjusting screws 
and nuts. The rollers and pins 
are hardened tool steel. The 
guides are phosphor bronze 
that are secured in the crank 
case by studs and lock wash- 
ers. The valves and springs 
are enclosed by aluminum 
housings. The housings are 
split in the centres and are re- 
tained by easily removable 
springs. The valves are 3^1 
per cent, nickel steel that oper- 
ate in cast iron guides. The 
springs are held by beveled 
split bushings. 
The crank case is in two sections, the upper por- 
tion being a special aluminum alloy casting that is re- 
inforced by cross ribs. There are breathers at either 
end that are located close to the oil gauge, and with 
these the oil supply is replenished. The main bear- 
ings are supported by heavy webs that extend the en- 
tire depth of the case. The bearings are retained by 
through bolts and are entirely independent of the low- 
er section. The hold-down bolts for the cylinder units 
are supplied with collars that hold them in place, so 
that the cylinders may be removed without taking off 
the lower section of the crank case. 

All the timing gears are enclosed in an oil-tight 
case by an easily removable cover plate. From the 
forward end of the crank case the camshafts and the 
idler and water pump and magneto gears may be re- 
moved. The lower half of the crank case is the oil 
reservoir and is cast aluminum. There is an outlet 
plug for drainage. The timing gears are helical cut 
and have wide faces. They are lubricated by a duct 
bored through the idler shaft and a duct leading di- 
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main duct integral with the 
crank case and thence through 
ducts cast in the webs to the 
main bearings. Thence it is 
carried through the hollow 
crankshaft to the connecting 
rod bearings, each bearing be- 
ing flooded. The oil thrown 
off from the connecting rod 
bearings sufficiently lubricates 
the valve tappets, the cam- 
shafts, the cams, the cylinder 
and piston walls. There is a 
screen to filter the oil as it is 
drawn into the pump. There 
is a ball and float oil gauge that 

A Stripped Four Wheel Drive thaaala, Showlm the LmK Loading Spaee Bark of the indicates the Supply available 

in the reservoir. 
The fuel is supplied through a Stromberg model G 
double-jet carburetor that is not water jacketed. It 
is an automatic float feed type that can be very accu- 
rately adjusted for all operating conditions. The igni- 
tion is by a high-tension magneto that is driven by a 
separate gear and shaft through an Oldham coupling. 
The magneto seat is adaptable to any make of mag- 
neto. 

The Evans Multiple Disc Clutch. 

The clutch is the Evans multiple disc construction, 
which is the American built Hele-Shaw type, this hav- 
ing 23 alternating copper and steel discs that are oper- 
ated in a bath of oil. This clutch is very easy in en- 
gaging, transmits the power without slipping, all parts 
are interchangeable, and being completely enclosed 
there is very little wear and adjustment is rarely nec- 
essary. Extremely high efficiency is claimed for this 
clutch. 

The clutch shaft is coupled to the main shaft of the 
transmission system gearset by a universal or align- 
ment joint that obviates possibility of thrust or side 
pressure on the shaft, caused by chassis distortion. 
The gearset is built with the main shaft above and the 
countershaft below, and the gears arc always in mesh, 



rectly to the oil pump. The gears are semi-steel, ma- 
chine steel and drop forged carbon steel. 

All the main and connecting rod bearings are 
bronze cages, lined with Fahrig metal, which are cut 
with grooves to insure lubrication. All the other bear- 
ings are phosphor bronze and are fitted with oil 
pockets and grooves. The bearings are ample in size. 
The crankshaft and connecting rod bearings are fitted 
with copper shims. The bearings are broached to size 
and carefully scraped. 

The Cooling and Lubricating Systems. 

The engine is cooled by a circulation of water 
through the jackets and a Candler honeycomb radiator 
of special design. The water inlet and outlet mani- 
folds are solid castings, with no open joints that are 
held by studs and lock washers, the joints being fitted 
with "permanite" gaskets. The pipes are carefully 
proportioned to insure the certain volume of flowage. 
The water pump is bronze. Radiation is promoted 
by a fan mounted on a ball bearing on an adjustable 
bracket that is driven by a flat belt from a pulley on 
the water pump shaft. The radiator is built with a 
base of a solid piece of brass that has two pivoted 
arms that are carried in bearings secured to the frame. 
There is a third bearing at the 
top that is fitted with a spring 
so that the radiator may move 
freely, it being practically sufe 
ported at three points T'- ■ 
shell of the radiator is tinned, 
brass polished, riveted and sol- 
dered. There is a large drain- 
age plug, which can be reached 
without getting under the 
chassis. The capacity of the 
cooling system is seven gallons. 

The engine is lubricated by 
a gear pump located on the 
outside of the lower section of 
the engine case, that is driven 
by spiral gears from the cam- 
shaft. The oil is forced to a 




Sectional Sketch of the Full-Floatlnir Front Axle That la 
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Four Wkeel Drive Front Axle with a Wheel Removed to Show the Ball and Socketed 

Sleeve That Carries the Load. 

engagement being made through a series of dog 
clutches on the main shaft. The main shaft is extended 
back of the gearset proper and this extension carries a 
sprocket for a silent chain. 

The Sub-Transmission Gearset. 

From this main shaft sprocket the silent chain ex- 
tends to a larger sprocket mounted on a second shaft, 
the sprocket gear encircling the differential gearset. 
While the main transmission gearset and the sub- 
transmission gearset are assembled in a single case, 
this is so designed that the two gearsets are separated 
by an oil tight web or partition. The shaft carrying 
the differential gearset of the sub-transmission is 
coupled at either end by universal joints with the pro- 
peller or driving shafts that extend to the front and 
rear axles. These couplings are made with telescop- 
ing or slip joints, so that there is no possibility of end 
thrust upon the gearset because of the deflexion of 
the springs from load or road 
shocks, and similar universal 
joints and slip couplings are 
made at the pinion shafts at 
the ends of the driving shafts, 
which mesh with the bevel 
master gears of the differentia! 
gearsets in the full floating 
front and rear axles. 

The sub-transmission gear- 
set case is offset from the 
transmission gearset case, be- 
ing at the left side, as the in- 
stallation is made in the chas- 
sis. The reason for this offset 
is to obtain sufficient road 
clearance, the case being away 
from the centre, and as the 
driving shafts are coupled to 
the sub-transmission shaft, 
these are carried to differential 



gearsets at the left sides of the 
axles. One of the characteris- 
tics of the gear set of the sub- 
transmission is a differential 
lock. This is a dog clutch that 
is operated by a short hand 
lever. When the lever is set 
the'differeritial gearset will not 
function, so that the driving 
pdwer is distributed equally to 
both the forward and the rear 
axles. 

Double Differential Lock. 

With this lock the trucks 
may be driven by either the 
front or rear wheels as exigen- 
cies may require. That is, for 
temporary use the front or the 
rear axle may be used, but in 
the vent of damage or accident 
the lock lever (there are levers at the front and rear 
ends of the gearset case) nearest the axle that is used 
for power is set. If the front or rear driving shaft 
only is to be used for any period the shaft not in use 
can be disengaged, and the truck can be driven by two 
wheels, either front or rear, until restoration can be 
made. 

The rear axle is a full floating construction, the 
wheels revolving on bearings mounted on the ends of 
the axle housing, and there is the customary form of 
differential gearset and the floating shafts, the wheels 
being driven by clutch plates that mesh with jaws cut 
in the end of the wheel hub. This axle is trussed to 
insure strength. 

Full Floating Front Axle. 
The front axle is a heavy steel housing, enclosing 
the shafts and the differential gearset, but the shell 
consists of four sections, the left half (as seen from 




Front Axle with the BearlnK* and Shaft and a Wheel and a Hub, Fiance and Can— Thla 
llluntraten the Strength of the Construction. 
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The Intake Side of the Specially Conntructed Wlaconaln Knglne 
with Which These Truck* Are Equipped. 

the driver's seat) of the main or central section being 
the longer. To the outer ends are bolted the hollow 
balls of the ball and socket joints. These balls have 
sleeves that extend into the ends of the main housing. 
Forged with the balls, at the top and bottom, are lugs 
that are formed into heavy pivots on which the sock- 
ets (which carry the sleeves or outer ends of the axle) 
are swung. These pivots are fitted with steel bush- 
ings. 

The sockets are formed in two sections that encir- 
cle the balls and these have smaller vertical sockets, 
into which the pivots are fitted. On the tops and at 
the bottoms of the pivots are hardened steel buttons 
that are adjustable by plugs and nuts. On top of the 
adjusting nuts are grease cups that lubricate the but- 
tons, and the lubricant is carried through ducts in the 
adjusting nuts, buttons and pivots to the inner sides 
of the balls, and to the universal joints within the 
balls. The load is not carried on the balls, but on the 
pivots and the wheels and the sockets swing on the 
pivots. The sockets that enclose the balls are in two 
sections and are bolted on to what are known as 
skeins, these skeins being steel drop forgings that are 
carefully proportioned. There is a very large wearing 
surface for the sockets and wear is compensated by 
the renewal of the bushings of the pivots when this 
is necessary. The skeins retain or carry the sleeves 




that extend from the sockets on which the wheels re- 
volve on bearings. The bearings are maintained in 
their relation by lock nuts and washers, and by these 
nuts and washers adjustment of the bearings may be 
made. The wheel bearings, lock washers, skeins, 
spiders or wheel clutches and the hub caps are the 
same as are ordinarily found in the const ruction of a 
full floating axle of a rear wheel driven machine. 
Two Universal Joints in Shafts. 

The driving shafts are fitted with universal joints 
that centre directly below and above the pivots of the 
ball and socket joints, so that no matter what the an- 
gle of the turn may be the driving power is always 
fully applied and there is no side pressure on the 
shafts. The claim is made that the construction of the 
axle makes for greater strength than is possible to ob- 
tain the conventional I beam with yoke and pivot, be- 
cause of the large area of the ball and socket joints and 
the pivots, while the joints may be adjusted by the 
plugs and lock nuts, so that there will always be per- 
fect relation and no lost motion. 

The frames are chrome nickel steel channel sec- 




Eihaut Side of the Wlacoanla F.n*lne, Which In Built with a 
Special Type of Water Outlet Manifold. 



The Mala Tranamlaalon Gearaet and the Sub-Transmlaalon Gear- 
net, the Latter Being; Driven by a Silent Chain from the 
Shaft Eitenalon. 

tions pressed to form, that are heat treated to insure 
extreme strength. The frames are built on straight 
lines. The sub-frames, that carry the power plant, 
clutches, transmission gearsets and sub-transmissions, 
are constructed with deep, heavily webbed side, end 
and cross members, the side members paralleling the 
main frame side members. The frames are cut and 
drilled by jigs and all parts are interchangeable. They 
are hot riveted with vanadium steel rivets. The side 
members of the frame are not cut, save for the rivets 
of the spring hangers. 

The Frame Suspension. 
The frames are mounted on semi-elliptic springs 
forward and platforms of three semi-elliptic springs at 
the rear. The forward ends of all the springs are 
pivoted, those of the forward set to the horns of the 
chassis frame and those of the rear set to hangers, and 
the rear ends of the rear springs are shackled. The 
driving thrust of both axles is through the forward 
ends of the springs, this being a practise very gener- 
ally followed in Europe, and which has been approved 
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The Gearaet and Sub-Tranmnlaaloa Cane, Initialled In the 
Chasala, and (he Skeleton Type Torque Rod* Suspended on 
Springs. 

by a considerable number of American truck builders. 
This is known as the Hotchkiss drive. All the driving 
and braking stresses are taken by the springs, and 
there is a resiliency in them that is not found with 
other forms of frame suspension that adequately pro- 
tects the mechanism of the machines from these and 
the strains of road shocks. The relations of the front 
and rear axles with the sub-transmission gearset are 
maintained by torque rods of skeleton type that ex- 
tend from the front and rear axles at the left side to 
vertical pins pivoted on the chassis frame, the ends 
being supported at the pins by helical springs that 
cushion them against any upward or downward move- 
ment. 

The wheels are mounted on the outboard ends of 
the rear axles and on the sleeves at the ends of the 
front axles. These wheels are interchangeable, al- 
though the rear set is fitted with pressed steel brake 
drums. The wheels are usually shod with the same 
size tires, so that these are interchangeable as well. 
The wheels are very strongly constructed and de- 
signed to have extreme rigiditv. 

At this point a word of the bearings and shafts of 
the trucks is desirable. All the 
shafts are made of special steel, 
carefully forged and machined 
and heat treated. All the gears 
are made of special metal, hav- 
ing wide faces to insure long 
endurance. Annular ball bear- 
ings are fitted in all the trans- 
mission gearsets and sub-trans- 
mission gearsets, but all the 
differential gearsets are mount- 
ed on roller bearings. The 
wheels of the 1 '/.-ton truck are 
carried on Timken roller bear- 
ings, and the wheels of the 
three-ton truck may be fitted 
with any standard type roller 
or annular ball bearing, these 
types being interchangeable in 
the bearing seats. The five- 
ton trucks chassis have tapered 
roller bearings in the wheel*. 



the differential and the transmission gearsets. 

The trucks are driven from the right sides and by 
Ross irreversible steering gears. The cross type is 
used for the two smaller trucks and the fore and aft 
type for the five-ton machines. The linkage is very 
heavy and means are provided for compensating for 
wear. 

The Control Elements. 

The control of the trucks is by the usual foot 
pedals for the clutch and the service brake. The serv- 
ice brake is a steel drum mounted on an extension of 
the main driving shaft at the rear end of the trans- 
mission gearset case, which is clamped by a contract- 
ing band lined with anti-friction material. The gears 
are shifted by a hand lever and the emergency brake is 
operated by a hand lever, both at the right side of 
the driver. The fuel supply and the ignition spark are 
controlled by hand levers on quadrants on the steer- 
ing wheel. The emergency brake is an external con- 
tracting type operating on drums on the rear wheels. 
All the brakes are large in area and are designed to be 
extremely efficient. 

The lj^-ton truck has wheelbase of 124 inches, 
tread of 56 inches, chassis length of 200 inches, and 
loading space 136 inches length. The three-ton truck 
has the same wheelbase, tread, chassis length and load- 
ing space. The five-ton truck has wheelbase of 148 
inches, 72 inches tread, chassis length of 260 inches and 
loading space of 162 inches. The lj^-ton truck has 
tires 36 by four inches, the three-ton truck has tires 36 
by six inches, and the five-ton truck 38 by five-inch 
dual tires. The chassis are governed to maximum 
speeds of 16, 14 and 8-10 miles an hour respectively 
in order of size. 

The Gearset Reduction Ratios. 

The gear reductions in the transmission gearsets 
are: l>4-ton truck, 1 :9.75, 1 :19 and 1 :39 for high, in- 
termediate and low, and 1 :40 in reverse : t'iree-ton 
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truck, 1:9, 1 :17 and 1 :35, and 1 .36 in the same order, 
while the five-ton trucks has ratios of 1 :12, 1 :22.5 and 
1 :46 forward, and 1 :55 in reverse. The chassis price 
of the 1^-ton truck, which includes oil, dash and tail 
lamps, jack, horn and kit of tools, is $3600; the price 
for the three-ton chassis is $4000, which includes tool 
box, oil cans, horn, hub cap, motor and magneto 
wrenches, oil, dash and tail lamps. The chassis price 
for the five-ton truck is $4800, and the equipment con- 
sists of oil, dash and tail lamps, two tool boxes, full 
set of tools, oil cans, horn and hub cap, motor and 
magneto wrenches. 

The four wheel traction obtainable with these ma- 
chines is claimed by the maker to be especially eco- 
nomical of tires and fuel and lubricant. Tire figures 
are somewhat dependent upon the make used. The 
difference in cost of tires, single and dual for the two- 
wheel driven machine, and the single bands for the 
four wheel driven truck, will range from 20 to 25 per 
cent, less for the latter equipment for the 1% and 
three-ton trucks, and the mileage cost is in like ratio 
if the tires endure the same length of time. 

Large Claims for Tire Economy. 

But claim is made that the tires of the four-wheel 
driven trucks will endure much longer periods, or 
rather mileage, than is specified in the tire guaran- 
tees. For instance, they have service life ranging from 
33 to 120 per cent, more than the mileages guaranteed 
for the equipment for two-wheel driven machines, the 
economy being both in investment price and in re- 
duced mileage cost, the aggregate saving being very 
large when compared with the average period allowed 
for truck life — five years — and from 10,000 to 15,000 
miles a year. Considering the endurance of Four 
Wheel Drive trucks in excess of the general allowance 
for two-wheeled machines, this is another very mate- 
rial economy. 

The direct saving in cost of fuel and lubricant be- 
cause of the better utilization of power and greater 
mileage or more work performed is a factor of decided 
importance, and through the equalization of the freight 
carried and the application of the power to all four 
wheels the cost of repair and restoration is very low — 
so small, in fact, that the manufacturer maintains that 
the expense for mechanical work and parts renewed 
will vary from 15 to 25 per cent, of what would be re- 
quired for the upkeep of two-wheel driven vehicles. 



F. W. D. ENLARGES ITS PLANT. 



MARKET BUYS WHITE TRUCKS. 



The Westlake market of Seattle, Wash., a very 
large provision concern, has decided to standardize its 
delivery with trucks and is abandoning horses. It has 
bought two White M-ton trucks and one White 1}4- 
ton truck. There are many White machines in Seat- 
tle, where the hills are steep, and their work on these 
grades has been very satisfactory. With these trucks 
the roller tray system of loading is being used to good 
advantage. It saves about 40 minutes of loading time 
on each trip. 



Rapid increase in business has forced the Four 
W heel Drive Auto Company of Clintonville, Wis., to 
enlarge its plant and add to its equipment. A new 
stock room, 46 by 120 feet, is being built, and a num- 
ber of new heavy duty turret lathes, milling machines, 
boring bars and drill presses are being installed. There 
will be a new machine section in the building 54 by 
120 feet, and a new heat treating and tempering room, 
20 by 40 feet. This will be equipped with large fur- 
naces and electric pyrometers. 

The company has just completed a. big building 
entirely separate from the rest of the plant, which will 
be used for the storage of oils, greases and paints. It 
is entirely fireproof. 

There is a big exhibit of the Four Wheel Drive 
Auto Company at the Panama-Pacific exposition 
which is attracting much attention. F. H. Burdette, 
one of the company's travelling representatives, has 
charge of this exhibition. 



CHASE DIRECTORS ELECTED. 



The Chase Motor Truck Company, Syracuse, N. 
Y., which recently announced that its business during 
the past year had increased 218 per cent, exclusively 
on domestic business, has chosen the following direct- 
ors to serve for the ensuing year: A. M. Chase, presi- 
dent and general manager of the company ; Col. A. C. 
Chase of Syracuse ; L. O. Bucklin, president Little 
Falls National Bank. Little Falls, N. Y. ; E. C. Wither- 
by, general manager Semet-Solvay Company, Syra- 
cuse, N. Y., and H. P. Bellinger, general manager of 
the caustic department of the Solvay Process Com- 
pany, Solvay, N. Y. At a meeting to be held shortly 
after the first of December the officers of the com- 
pany will be named. 



CAN'T START TRUCKS ON FERRIES. 



The United States government is fining ferry 
companies about New York City $500 for every time 
drivers of trucks or cars start their engines before the 
boats are fast to the docks. The ferry companies under 
the law can require that all gasoline be taken out of 
the tanks before the cars or trucks are taken aboard 
and they threaten to enforce this provision if drivers 
persist in running their engines on the boats. 



WRIGHT IS FEDERAL CHIEF ENGINEER. 



B. F. Wright, chief engineer of the Federal Motor 
Truck Company, is in charge of the research and en- 
gineering work of the company. The statement that 
Mr. Mead, who recently left the Packard company to 
join the Federal company, was to direct that part of 
the work was erroneous. He will confine his activ- 
ities to production work. 
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ALIGNING AND FITTING ENGINE MAIN BEARINGS. 



By A. A. MARTELL (Harding Manufacturing Company). 



ENGINE efficiency depends primarily upon the 
alignment of the main or crankshaft, which is 
governed by the bearings upon which it is mounted. 
The shaft must have perfect or true relation with the 
connecting rods and the pistons. When the engine is 
built, the main shaft is mounted with extreme care, and 
while there is expectation that the bearings will wear 
considerably, and the shaft itself slightly, means are 
provided for compensating normal wearing by adjust- 
ment with shims. These shims are thin strips of 
metal placed between the edges of the bearings so 
that, as the wear becomes evident, the removal of one 
or more shims at either side will bring the surfaces of 
the bearings for their full length in more intimate 
contact with the surfaces of the shaft. 




Martell Ali K Dln K Reamer "Set Dp" In the Crunk Case and Adjust- 
ed for Reamlnc the Flrat Main Bearing. 

If the bearings are worn, which may result from 
numerous causes, the only restoration possible is to 
make the surfaces perfectly even, so that they will 
again contact uniformly with the shaft. This is usually 
done by what is known as "scraping," the process be- 
ing to determine the high and low portions and remov- 
ing the higher points. Bearings may be either bronze, 
or an anti-friction metal, but the latter is generally 
chosen because it will strongly resist wear when prop- 
erly lubricated and it can be readily replaced when 
necessary. 

When the bearings wear, there is play and side 
pressure on them, and the shaft, and then the shaft will 
not turn true. This causes noise and loss of power, 
and the other bearings are worn in like proportion. 
Fitting bearings, or "scraping" as the work is termed, 
is necessarily a work of extreme accuracy, but perfect 
fitting is practically impossible to obtain by hand 
methods. The bearing metal is very soft. By coating 
the bearing with a pigment known as Prussian blue, 
or any similar substance, clamping the shaft in it and 



turning the shaft, the pigment will be worn from the 
high parts, or the "spots," that contact with the shaft. 
Difficulties of Fine Scraping. 

With scrapers these "spots" are cut away, the chips 
being extremely thin, and this process is repeated until 
the bearing will show "bright" practically over all its 
surface. Scraping is delicate work, for the slightest 
cut below the line of contact will necessitate repeti- 
tion of fitting. Men who are engaged in this constant- 
ly become highly proficient and can fit bearings very 
accurately, but such mechanics are not frequently met 
with outside factories and large service stations. Ob- 
viously the average mechanic does have such work so 
often that he can become expert in it, and the time re- 
quired for an average restoration necessarily means a 
considerable addition to the cost for labor. 

Then there are two factors to be considered in 
bearing fitting — the quality of the work and the ex- 
pense. To obtain accuracy, time, patience and care 
are essentials, for unless the bearings fit, engine ef- 
ficiency is sacrificed and power is lost, to say nothing 
of the quick deterioration of the bearings of the entire 
assembly. 

Need of Accurate Gear Meshing. 

But there is another factor that is not generally re- 
garded, and that is the necessity of having the gears 
of the timing gear set — those that drive the camshaft 
and the magneto and pump shafts — in correct mesh. 
The bearings may be well fitted so far as the crank- 
shaft is concerned, but alignment so that the gears are 
accurately meshed is absolutely necessary to obtain a 
perfect functioning engine. One may say that all 
other work can be well done by the expert mechanic, 
but the accuracy of the bearings — and there may be 
two, three, four or five or more for an engine — cannot 
be checked when hand scraping is the only means for 
restoration. 

Efforts have been made to utilize broaching ma- 
chines for bearing fitting in some of the large factor- 
ies, which would insure perfect accuracy, so far as the 
bearings themselves are concerned, but no matter 
how carefully a crankshaft has been ground it will 
vary sufficiently so that some hand fitting is necessary 
for each bearing. 

Martell Aligning Reamer. 

Within the past two years the Martell Aligning 
Reamer has been used for reaming and it has afforded 
a character of work that is superior in every way to 
hand work, and in addition to this, each bearing can 
be fitted to its particular crankpin, so that when the 
work is completed the gears are accurately meshed, 
the shaft is positively in line, and the bearings are fin- 
ished as smoothly as though they had been "%vorn in" 
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by a period of service corresponding to several hundred 
miles driving. 

Statement may be made that the engineers who 
conceived and perfected this tool were familiar by ac- 
tual first-hand experience with the fitting and align- 
ing of engine bearings. They sought to obviate all 
the inaccuracies of hand work as well as minimize the 
cost of labor, and broadly speaking, the tool was in- 
tended to be as nearly universal in its uses as was 
possible — that is, it could be used on engines of all 
sizes, designs, constructions and number of bearings, 
and operated by men of average mechanical skill and 
practically perfect results obtained. 

To obtain this quality of work a basic point or 
points were of necessity selected for supporting the 
reamer shaft, and these were naturally the seats for 
the main bearings, which are identical in principle with 
all engines. While these seats and the bearings they 
contain may vary in diameter and distance apart, they 
were regarded as being the only satisfactory means 
for carrying the reamer shaft in a positive position. 

The reamer shaft is a sub- 
stantial steel bar that is turned 
with a handle that resembles a 
die stock, which is locked on 
the end of the shaft when it is 
used. With this, the reaming 
is done by reamer heads that 
carry the reamer blades, and 
adjustable supporting bush- 
ings that are fitted in the bear- 
ings and on which the shaft is 
carried. The reamers are made 
in two sizes, No. 1 for work on 
bearings for shafts from 15<£ to 
2j4 inches diameter inclusive, 
No. 2 for shafts from 1*4 to 
inches diameter inclusive. 

No. 1 includes a long aligning reamer shaft, two 
reamer heads (one large and one small), six adjust- 
able supporting bushings, six sets of six blades each, 
one short aligning shaft for reaming connecting rods, 
spanner wrenches, crankshaft gear bushings, etc. No. 
2 includes a long aligning reamer shaft, one reamer 
head, five adjustable supporting bushings, three sets of 
six blades each, one short shaft and the wrenches and 
bushings. 

To use this equipment the engine may be mounted 
on horses, although with some engines, reaming can 
be done without removing them from the chassis. The 
sizes of the engine shaft crankpins are obtained by 
calipers and the reamer head is set by micrometer ad- 
justment, allowance being made for the clearance nec- 
essary for the distribution of oil. 

How Adjustment Is Obtained. 

The reamer shaft is supported by conical bushings 
having fine threads on the conical surfaces, with lock 
screws to secure the inner bushings. These conical 
bushings are bored to receive two other bushings, both 
of which are slightly eccentric. These eccentric bush- 



ings have flanges on the edges of which are gradua- 
tions reading in thousandths of an inch and indicating 
the degree and the direction of the movement of the 
reamer shaft, which is supported directly by the inner 
bushings. Three or more of these bushings are used 
in setting the reamer shaft, and by the very delicate 
and accurate adjustments, easily and positively ob- 
tained, the mechanic can be absolutely sure just what 
the alignment will be before cutting is begun. 

The bushings are screwed into the ends of the 
bearings, or the holes to be reamed or bored. The 
crankshaft timing gear is mounted on the reamer shaft 
on a special bushing. The adjustable bushings are 
then turned to points where the timing gears mesh 
perfectly, the basic point being the timing gear, from 
which the bushings are set and secured when accurate 
alignment has been obtained. 

The first bearing is then reamed by turning the 
reamer shaft by the handle or cross lever, and each 
bearing is reamed in turn, the bushings being removed 
as the bearings are reached. Obviously each bearing 




Reamer In Readiness for Reaming the Centre Main Bearing, Showing; the Adjustable Bush- 
ings by Which the Shaft Is Aligned and Correct Meshing of Gears Obtained. 

is cut true, in absolute alignment and to the predeter- 
mined size, the surfaces being polished and consoli- 
dated by the cutting as though by wear. With the two 
sets of tools all bearings from 1J4 to 2% inches may 
be reamed, and with the short shafts connecting rod 
bearings can be finished equally as well. 

The reamer can be utilized in all repair shops, ga- 
rages and service stations, in the shops of concerns 
operating fleets of trucks, or in factories where the 
number of engines produced is not sufficiently large 
to justify a mechanical method of fitting the bearings. 



STEEL HORSE TRACTOR COMING. 



The Steel Horse Company of Milwaukee, Wis., 
plans to manufacture a general utility tractor. The 
company is capitalized at $25,000 and is backed by 
William B. Reith, Walter D.Mann and Adolph C.Graf. 
The tractor is designed especially for farm uses and 
will haul a plow, cultivator, seeder, harrow or other 
light farming implements and can be used for light 
haulage of other kinds. 
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INTERNATIONAL PRICES CUT. 



New Market Values Established and Plans 
Made for Large Production. 



Sweeping reductions in the prices of the trucks 
built by the International Harvester Company of 
America are announced, which set new low levels for 
vehicles of standard design and construction made by 
a well known company. 

There are now four types of trucks in the line, for 
loads of 1000, 1500 and 2000 pounds, ranging in price 
from $600 to $1500. Two new models have been added 
this year, the 1500-pound truck, which sells for $950, 
and a ton truck chassis, which sells for $1500. 

Two large six-story additions to the factory at 
Akron, O., are under construction and these will pro- 
vide space by which it will be possible to double the 
capacity of the plant. This will make it one of the 
largest, if not the largest, exclusive motor truck fac- 
tory in the world. 

The truck business of the Harvester company was 
recognized at the Panama-Pacific Exposition by a 
medal of honor granted by the International Jury of 
Awards. 

The line is now complete, deep cuts in prices have 
been made, manufacturing facilities have been greatly 
extended, the selling and service organization is larger 
than those of any other truck producer, so that every- 
thing is ready for an exceptionally large business dur- 
ing 1916. 

International trucks have been produced for eight 
years and there are said to be more Internationals in 
use than any other truck made. The volume of sales 
during the first half of 1915 was greater than the en- 
tire sales for the year of 1914. Big truck using cen- 
tres like Chicago and St. Louis have more Interna- 
tional trucks than those of any other make. The 
branch selling and service organization is the most 
complete in the United States. The Harvester com- 
pany's truck works is the largest purchaser of solid 
rubber tires in the world. 

It is the immense production, shown by facts and 
figures like these, that has made the reductions in price 
possible, although the quality of the trucks is similar 
to that of former years. 

For the next year any of the four models may be 
equipped with either solid or pneumatic tires. The 
two half-ton capacity models may be built either with 
36 or 42-inch wheels to best fit the trucks for use in the 
conditions in which they will be worked. 



The Motor Engineering Company of Cleveland. O., 
has been organized by C. S. Goby, formerly chief en- 
gineer of the Goby Engine Company. It will manu- 
facture motors and automobile parts and conduct ex- 
perimental work, such as designing and general engin - 
eering. A new factory now building in West Third 
street will be occupied about Jan. 1. 



HAVE SOLD 8000 PACKARD TRUCKS. 



In 10 years Packard motor trucks to the number of 
8000, valued at about $20,000,000, have been sold, ac- 
cording to C. R. Norton, truck sales manager of the 
Packard Motor Car Company. These figures do not 
include trucks sold for export. The money invested 
in Packard trucks is cited as proof of the great value 
to modern business of power vehicles. That the serv- 
ice of trucks has been very satisfactory and econom- 
ical is shown by the fact that a greater part of the ma- 
chines sold have been repeat orders. 



NATIONAL EMPLOYERS' ASSOCIATION. 



At the 19th annual convention of the National 
Founders' Association held recently in New York 
City, a proposal to form all manufacturers and indus- 
trial employers into a single great organization to fight 
the legislative and labor battles of the future was dis- 
cussed. The federation proposes the appointment of 
committees from all organizations of employers now 
existing to take up in a central body such matters as 
foreign trade, tariff, business legislation and wages. 



INCREASES OF CAPITAL. 



The Columbia Castings Company has increased its 
capital from $30,000 to $100,000; the capital of the 
Christie Kline Forge Company has been increased 
from $3000 to $10,000. and the capital stock of the O. 
K. Motor Truck Company increased from $10,000 to 
$25,000. The latter has changed its name to the Lin- 
coln Motor Truck Company. These concerns are lo- 
cated at Detroit, Mich. 



JOIN FOUR WHEEL DRIVE COMPANY. 



Mr. J. S. Hurd of Philadelphia, formerly associated 
with the Gramm-Bernstein Company of Lima, O., is 
now travelling representative of the Four Wheel Drive 
Auto Company of Clintonville, Wis. F. A. Cole of 
New York City, who was connected with the Four 
Wheel Drive Company of Clintonville, has again 
joined that company as a travelling representative. 



The Battle Creek Motor Truck Company, Battle 
Creek, Mich., is planning a new plant to manufac- 
ture a new four wheel drive truck of 3^-ton capacity. 
The men chiefly active in the company are Maurice 
Bollstrom. designer of the truck : F. E. S. Tucker, an 
advertising agent, and J. E. Fellows. 



The new highway code for Ohio, promulgated by 
the highway commissioner, makes illegal riding on any 
vehicle without the consent of the driver, allowing do- 
mestic animals the freedom of roads and permitting 
unnecessary emission of dense smoke from motors. It 
is also suggested that all vehicles carry lights. 
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INTERNAL GEAR DRIVE OPERATING ECONOMY. 



By GEORGE B. RUSSEL, the Russel Motor Axle Company. 



IN VIEW of the steady growth of the use of internal 
gear drive axles for motor trucks by American 
manufacturers, it is interesting to look into the causes 
that have been responsible for its increasing popu- 
larity. 

Internal gear drive axles have been built in the 
United States for several years — ever since motor 
truck makers have realized generally the thorough ef- 
ficiency and reliability of this type. This recognition 
has come primarily by reason of three causes: First, 
the increased skill of engineers superintending motor 
truck design. Second, a better understanding of the 
needs of the truck user; and third, the commanding 
necessity for reducing operating costs to their real 
minimum. 

It is recognized by motor 
truck designers throughout the 
world that the hardest test to 
which a truck may be subject- 
ed is that of prolonged army 
service. The military truck 
cannot always be taken over 
the best roads. It must cover 
the shortest, safest route to the 
front. Sometimes this means 
pulling through ditches, 
over soft fields, in woods 
and up and down steep, rough 
grades. 

Its proper and consistent lu- 
brication is a matter of oppor- 
tunity. It is sometimes handled by inexperienced 
men and often goes without needed repairs for long in- 
tervals. When it does go to the repair shop its value 
depends largely on its design, in that repairs must 
often be made with crude tools utterly inadequate as 
compared to a factory repair shop. 

Limited Field Repairing Facilities. 

It is absurd to suppose that an army field repair 
shop can carry at all times the complicated jigs and 
other accessories for making accurate and minute ad- 
justments that are required under some conditions of 
design to assure even average every clay service under 
ideal traffic conditions. It is, therefore, a prime neces- 
sity for army officials to insist not only on extreme 
simplicity in the design of motor trucks, but upon such 
design that will permit repairs and replacements to be 
made in the quickest and easiest way possible. 

Although the connection between European army 
conditions and problems that have confronted Ameri- 
can truck engineers may not seem a close one at first 
glance, there is a direct and strong relationship that 
has had a great deal to do with the trend toward the 



internal gear drive principle in this country. 

Supplies of Repair Parts. 

A condition that confronted the American truck 
manufacturer, once he began to obtain country-wide 
distribution for his products, was the maintenance of 
a supply of parts that would be available quickly for 
all users of his machines. Manifestly it was impossi- 
ble in a country with an area of more than 3,600,000 
square miles to expect every motor truck owner to rely 
for his repairs and replacements on a single factory 
repair depot, no matter how centrally located it might 
be. And if his design were too complicated, or if it 
were of a character to demand the installation in every 
dealer's territory of not only a costly lot of parts, but 
expert assemblers and expensive machinery for secur- 




Iatcrnal Unr Driven Track* lined by the French Army for Transporting; Troopa and Haul- 
ing; the Heavier Plecea of Artillery. 

ing absolute accuracy, his efforts were doomed before- 
hand to failure. 

Obviously, in order to secure facilities for quick 
repairs throughout the country the manufacturer must 
have a chassis wherein simplicity and ease of adjust- 
ment are the dominant features, so that repairs may 
be made by any competent repairman with his ordin- 
ary equipment. Motors were nearly standard a few- 
years ago and so were transmissions. But rear axles 
for motor trucks were not standardized and so the real 
problem has centred about this unit. 

European Army Approved Design. 
France, Germany and Austria had solved the ques- 
tion of the best design for a motor truck. The four- 
cylinder motor, the three and four-speed transmission 
and the internal gear drive rear axle were their answer 
to the army's necessity, which in European countries 
has always been an important factor in engineering 
matters. 

But in this instance America did not need to follow 
Europe in design. Engineers and axle manufacturers 
in this country had been experimenting too, and al- 
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Convoy of Paris Motor 'Buses Loaded with Fresh Meat (or the 
Army In the Trenchea Awaltlns; Moving Orders— Thrnf Ma- 
chine* Are Internal Gear Driven. 

though they did not have exhaustive military trials to 
help them perfect their designs, they arrived at results 
just as truly as did the European engineers. 

The American engineer had. if anything, brought 
this type of axle to an even higher state of develop- 
ment than had been reached on the other side of the 
Atlantic. He had found by theory and proved by prac- 
tise that cut gears were more adaptable to American 
needs than the cast gears that were used on some of 
the European axles. He had succeeded in reducing 
the weight while increasing the strength, and had in- 
creased the efficiency by the proper application of anti- 
friction bearings. Not only had these things been ac- 
complished, but the design had been simplified to an 
extent that enabled every dealer in any given make of 
motor truck using this type of axle to lay in an ade- 
quate supply of parts to give instant service without 
tying up a large amount of money. 

America Solved Problem Differently. 

This was due to the fact that interchangeability 
ruled throughout, no increase was needed in his shop 
equipment and, above all, ordinary repairmen could 
not only assemble a new axle, but could fit new parts 
in old ones with only the experience that would enable 
them to make the customary touring car repairs on any 
standardized part. 

This phase of the matter has appealed strongly to 
the owner, too, in that if axle repairs should become 
necessary they can be made in his home town or, in 
fact, in his own garage by his own driver, in a short 
time without recourse to the truck or the axle manu- 
facturer. Those are, in brief, factors that have ap- 
pealed strongly to user, dealer and manufacturer. To 
the engineer the internal gear drive axle realizes ideals 
of design, assembly and service heretofore unattain- 
able. 

Load Carried on Solid Axle. 

In the first place he has a solid load carrying mem- 
ber. This gives him at once the greatest point in the 
favor of the chain drive without any of the accom- 
panying difficulties that arise from the chains them- 
selves. The wear on the gears and pinions is not ap- 
preciable and entails no loss in efficiency. The ab- 
sence of absolutely perfect adjustment does not harm 
the gears nor does it result in more than a purely 



theoretical loss of power. Moreover, extreme misad- 
justment gives instant notice of itself, in that respect 
differing from certain forms of final drive in which the 
only warning comes after the damage has been done 
and a gear destroyed. 

In the internal gear drive axle the load is carried on 
the solid member, while the power is conveyed to the 
rear wheels through a bevel gearset and jackshafts 
held in a fixed relation to the solid axle. None of the 
weight of either truck or load comes on it. All stresses 
that are laid on this member of the axle unit are those 
of power, and as the jackshafts are high speed mem- 
bers they may be light in construction. Taken alto- 
gether the axle unit weighs much less than is possible 
in any form of live axle construction where the hous- 
ing and load carrying members are one and where, 
consequently, great weight is necessary in order to 
give sufficient strength for motor truck work. 
Reduction of Unsprung Weight. 

The matter of heavy axle construction leads di- 
rectly to another point in the principle of the internal 
gear drive axle that makes a strong appeal to en- 
gineer, manufacturer and user alike. Tire experts 
have frequently given their authority to the statement 
that unsprung weight — that is, weight that is not sup- 
ported on springs, is from eight to 10 times harder on 
tires than sprung weight, or that part of the weight of 
chassis, body and load that is supported on the springs. 
This means that if the entire truck and load were to be 
unsprung the life of the tires would be only between 
1/10 and 1/12 of that under normal or sprung condi- 
tions. 

Consequently any increase of unsprung weight in 
any one type of unit in one make of truck over an- 
other type of unit in another make gives the truck with 
the lighter form of construction a marked advantage, 
other considerations being equal. For that reason the 
engineer who has incorporated an internal gear drive 
axle in his truck design has a very perceptible advant- 
age over his brother who is forced to adopt a heavier 
type with a cast and built up form of load bearing 
housing. 

By using a smaller size tire he can obtain the same 
mileage as the other man and by using the same size 
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tires he has assured greater mileage for the truck he 
designs. The saving in weight will be appreciated 
when it is understood that the excess weight in the 
built up form of axle housing causes a variance of as 
high as 25 per cent, in total weight. This point makes 
a direct, certain appeal to the owner who. in order to 
get his proper profit from motor truck operation, must 
keep his costs down to an irreducable minimum. 
Efficiency of Power Transmission. 

All of these, questions, however, have little to do 
with the transmission of power to the rear wheels, and 
it is through its advantages in this respect that the in- 
ternal gear drive axle has won some of its stanchest 
advocates in engineering circles. The application of 
power transmitted from the motor is, like the chain 
drive, near the rim of the wheel. The leverage is much 
greater than in any type of axle in which the power is 
applied at the hub. 

Parts may be made lighter, inertia overcome with 
less power applied and there is a great lessening of 
strain throughout the train of driving members. The 
chain drive has always been regarded as good in this 
regard, the disadvantages being that sprockets would 
wear, chains stretch and lubrication be made difficult. 
None of these disadvantages pertain to the internal 
gear drive type of axle, as the gears have been shown 
to be little subject to wear, they are enclosed and there 
are no difficulties of lubrication. These, with the solid 
load bearing member, are factors that have led internal 
gear drive advocates to insist that this axle has all of 
the advantages of the chain drive, with none of its me- 
chanical disadvantages. 

Trucks Proved Their Own Economy. 

An interesting side light on the high efficiency of 
the internal gear drive axle has just been observed in 
the fact that several factories manufacturing trucks 
with this axle have had recently more applications for 
Pacific Coast agencies than they could care for. An 
investigation by factory representatives brought out 
the reason for this sudden access of interest. Tt seems 
that in the cities in question traffic conditions are es- 
pecially severe. Steep grades are complicated by rough 



and in some places soft pavements. With these con- 
ditions some trucks equipped with other types of axles 
have found it impossible to cope. 

Recently several installations of internal gear drive 
axle trucks were made by prominent companies and 
the success of these fleets under the bad conditions of 
going was so apparent that dealers at once ascribed the 
success to the axle equipment and were quick to try 
to establish agency relations. This Pacific Coast con- 
dition is illustrative of the efficiency of the internal 
gear drive axle under the most adverse conditions. 

Here it was necessary to do a great deal of hauling 
over grades and under conditions where slow speed 
and low gear work were the rule. It demonstrated 
positively under actual service circumstances that low 
speeds did not cut down the axle efficiency which has 
been a great drawback to the successful operation of 
certain other types. The efficiency of the internal 
gear type does not vary with a change in speed. There 
is a negligible loss through friction in the meshing ac- 
tion of gears and the driver may be certain at all times 
and under all conditions that the power generated by 
his motor is going practically undiminished, direct to 
the back wheels. 

Possibilities with Trailers. 

Any description of the qualities of the internal gear 
drive axle would be incomplete without an explanation 
of its adaptability in the use of trailers. Makers of mo- 
tor trucks have on several occasions recently proposed 
taking action to stand against the use of trailers by- 
owners. No plan of action has been agreed upon and 
it is doubtful if the makers of internal gear drive 
trucks would join in any such movement. 

The whole question has hinged on the damage that 
might be done to rear axles in which friction plays a 
large part in the power transmitting mechanism. In 
worm gear drives not only the efficiency, but the life 
of the axle itself depends absolutely on the presence 
of a thin film of oil, which is very apt to be squeezed 
out by the sudden application of greatly added pres- 
sure such as might come from the pull of a trailer. No 
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A Section of the Aaaembllna; Department of the Runnel Motor Axle Company's 
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such danger exists in internal gear drive axles, how- 
ever, and makers of trucks of this type have, without 
exception, refused to take a stand against trailers. 
Specialized Building of Axles. 

While a considerable number of internal gear 
driven truck builders produce their own axles, a ma- 
jority of the manufacturers obtain them from concerns 
that specialize them, in this respect following the 
recognized policies of a very large part of the motor 
vehicle industry, which is to utilize design and con- 
struction that has been developed by service and ex- 
perience and perfected by scientific methods. 

That is to say, that an axle manufacturer devotes 
his entire energies and resources to the development 
and perfection of what may be regarded as standard- 
ized products, having engineering specialists to study 
and improve the mechanism from the viewpoints of 
service, of material, of manufacturing methods, of ef- 
ficiency, of production economy and such other aspects 
as are impelled by differing competitions. Such prod- 
ucts must have quality and merit to be accepted by en- 
gineers who understand that 
economy and endurance are 
vitally essential in the ma- 
chines they build. 

In the works of such spe- 
cialists are the finest machine 
tools and fixtures for accurate 
and economical production, and 
the methods for heat treating, 
testing and inspecting the 
vogue are intended to insure 
the uniform quality of the 
products. With these manu- 
facturers the endeavors of the 
organization are concentrated, 
while those of truck builders 
must necessarily be directed to 
a diversity of purposes, all of 
which may be of equal import- 
ance, but all of which are not 



Factory, 



constantly attacked with the 
object of continuous develop- 
ment. 

Two of the accompanying 
illustrations are of the factory 
of the Russel Motor Axle 
Company, North Detroit. 
Mich., builder of the Russel in- 
ternal gear drive axle, a type 
that is very widely known. 
This is used in the construction 
of a number of trucks, among 
which are those built by the 
Denby Motor Truck Company. 
Another illustration is that of 
the rear end of a Denby truck 
carrying a load of 2100 pounds 
and towing a six-cylinder tour- 
ing car through a road that was 
cut nearly axle deep with ruts. This machine was. at 
the time the picture was made, the first vehicle of any 
kind that had been driven through the road for 10 
days, and one day this truck was driven but 27 miles, 
so difficult was progress, and that was in the low gear 
ratio. 

Incidentally this truck was tested in experimental 
development of the vehicle by a drive across the conti- 
nent, and after being driven for 3000 miles examination 
of the internal gears, which are made of specially hard- 
ened alloy steel, showed no appreciable wear. 

The other illustrations in this article are from pic- 
tures made abroad, chiefly in France, where thousands 
of internal gear driven machines are in the service of 
the French army. These are in most part trucks that 
have been built under the French subvention system 
or have been commandeered because of the exigencies 
of the service. Only the former class of vehicle can 
be regarded as being adapted for army service, but the 
machines appear to have adequate power and endure 
surprisingly. 
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TRUCK BRAKES AND BRAKE LINING. 



By EDWIN E. WAITE, Consulting Engineer, Standard Woven Fabric Co. 



PERHAPS one of the most difficult problems the 
manufacturer of friction materials has to face is 
the one of truck brake lining. To the average man, 
as well as to a few engineers, brake lining is brake 
lining; the same as "Pigs Is Pigs." It seems any old 




Internal Expanding Baad Brake In Hear Wheel Dram. 

brake lining is good enough. It is a fact, however, 
that it is as essential to have good brakes, well de- 
signed and properly lined, as it is to have a well de- 
signed and efficient motor. A well designed brake 
with a poor lining is often worse than a poorly de- 
signed brake with a good lining. If an article is no 
•stronger than its weakest point, it stands to reason 
that a well designed brake, as well as a poorly designed 
•one, should be lined with the best brake lining. We 
are constantly hearing of new motors — sixes, eights 
and 12s — in short, better motive power for cars and 
trucks : but how often do we hear of new brake de- 
signs, more efficient brake lining — the safety part of 
the car? If one of the pistons or valves leak or a cyl- 
inder skips fire on a multiple cylinder motor, it isn't 
to be compared to a brake not holding, yet how many 
•of us are there that give the brake or brake lining a 
second thought until something happens? 

Last January the writer conceived the idea of hav- 
ing the S. A. E. look into and standardize the differ- 
ent sizes of brake lining, with the idea in view of hav- 
ing fewer sizes to contend with and have certain sizes 
recommended for given weights of cars. This is being 
•done and we hope in the near future to be able to have 
the purchaser of cars and trucks know how much brake 
area ; that is, length, width and thickness of brake lin- 
ing his car or truck should have to be up to the S. A. E. 
standard. I believe it would be a good movement for 
The S. A. E. to work with some manufacturers of 
brakes and brake lining and determine the minimum 
•clearance between brake lining and brake drum ; 



standardize rivet spacings and sizes. I believe a car 
manufacturer or owner should be compelled by law to 
have brakes up to certain standards, just as they are 
compelled to have certain lights, numbers, etc. 
Four Common Brake Types. 

In motor trucks there are four common types of 
brakes; namely, rear hub external contracting, rear 
hub internal expanding, jack shaft or differential shaft 
external contracting and propeller or transmission 
shaft external contracting. These brakes are in turn 
divided into three sub types ; that is, the locomotive 
type, full wrapping and semi-wrapping. Since the 
worm drive has been developed the tendency has been 
10 have the service, or foot brake of the truck, on the 
propeller or transmission shaft and the emergency, or 
hand brake, on the hubs of the rear wheels. 

Let us stop and consider the work that these brakes 
are called upon to do. The duty of the foot brake is to 
retard or stop the truck when desired, either through 
the crowded streets of the city or on the hills of the 
country. It is in constant use while the truck is in 
motion. On the other hand, the emergency brake is 
very seldom called upon to stop the truck and is gen- 
erally used only to lock or hold the truck from start- 
ing after the service brake has brought the vehicle to 
rest. In short, the foot brake is the one very often that 
saves lives and property and has the greater amount 
of work to do. 

Let us take a five-ton truck of a well known make 
and figure the work done by the foot brakes on the 
propeller shaft and the hand brake on the rear wheels. 
The gross weight of the truck is 20,000 pounds — serv- 
ice brake on the transmission shaft 10 inches diameter 
of brake drum by five inches width of face, locomotive 
type brake, using 81.4 square inches of lining. Hand 
brake on the rear wheels 19% inches diameter brake 
drums by five inches width of face, internal expanding 
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type, using 342 square inches of brake lining. The 

speed of the transmission shaft is 950 revolutions per 

minute. Say the foot brake is four times as powerful 

on the transmission shaft as it would be on the rear 

wheels, due to gear ratio. 

Suppose for argument there is 75 per cent of the 

weight of the loaded truck on the rear wheels, which 

equals 15,000 pounds. Let us take the coefficient of 

friction between the rear wheels or lock them from 

turning and we should have a force at the periphery 

of the wheels to overcome equal to 4500 pounds. This 

means that on the hand brake we must have a force 

acting on the brake drums of 950 pounds, or 2338 

pounds acting on the periphery of the foot brake drum. 
What a Brake Lining Must Do. 
Let us consider what the brake lining is called 

upon to do. It will be seen that the area of the hand 

brake is approximately 4.2 times the area of the fooc 

brake. If the coefficient of friction between the brake 

lining and the steel brake drum is taken at 3/10 (which 

is the average coefficient of friction of the best grades 

of brake linings), it will be seen, since the coefficient 

of friction equals the total friction divided by the total 

pressure, that we will have to have a total pressure be- 
tween the brake lining and the rear wheel brake drums 

of 31.133 pounds, or since there is 342 square inches 

of brake lining, we have a unit pressure of approxi- 
mately 91 pounds per square inch. For the foot brake 
we have a total pressure between the brake lining and 
the transmission shaft brake drum of 7793 pounds. 
Since there are 81.4 square inches of brake lining used 
nn the foot brake, we have a unit pressure of approxi- 
mately 9S 1 /, pounds per square inch. 

Before going further into the analysis of these 
truck brakes, let us consider 
what the brake lining manu- 
facturer is called upon to do 
by the engineers. Here we 
have a foot brake lining that 
is called upon to do at least 75 
per cent, of the work of con- 
trolling the truck, yet it has 
approximately A l / 2 pounds 
more pressure per square inch 
applied to it than the hand 
brake which works only 25 
per cent, of the time. If the 



hand brake is correct for size 
and area of brake lining, it 
seems the foot brake is less 
than one-third large enough if 
we desire to have the same life 
or miles travelled by the truck 
for the two brakes. 

There comes to our atten- 
tion at this point the surface 
speed of the brake drums and 
the effect upon the lining. If the 
transmission shaft travels 950 
revolutions per minute and diameter of the drum is 10 
inches, we have a surface speed for the foot brake drum 
of 2487 feet per minute. For the hand brake drum 
we have a surface speed of approximately 638 feet per 
minute. We find the foot brake lining called upon to 
brake a surface travelling nearly four times the speed 
of the hand brake. Consider well what this means. 

If the brake lining drags (and there are some truck 
drivers that are always dragging the foot brake), it 
has a tendency to glaze. The coefficient of friction of 
the brake lining then drops off.. The drum is always 
kept, hot and the poor service brake is called upon to 
do still more work. If the brake lining is made wider 
we have hard work to radiate the heat that is gener- 
ated and a brake that does not heat in operation isn't 
a brake, but a bearing. The way the work of stop- 
ping the truck is dissipated is by converting the work 
into heat and then radiating it as fast as possible. 

Without going into the technicalities of brake de- 
sign and brake lining construction any further there 
are a few points I would like to bring to the mind of 
the reader. Wouldn't it be better to have two drums 
of normal width ; that is, ones easily cooled and of 
small diameter, than one large diameter one with a 
wide face? It seems to me, after considerable study 
and testing, that for a good brake the drum should be 
small when used on the transmission shaft and large 
when on the rear wheels. 

Here are a few points which must go to make up 
the perfect brake lining : 

Uniform coefficient. (I mean by this a coefficient 
that does not raise and lower materially with varying 
speeds and heats, but one that will normally be. 
sav. 3/10.) 
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Heaf resisting. 
Oil resisting. 

Life. (That is, wearing qualities.) 




Brake Lining Rlvetn Spared l/« of the Width of Fabric from 
Selvage Edge. 

A brake lining must be free from any tendency to 
stick or gum the brake drum. 

It should not give off an offensive odor when 
heated, should not grab ; yet should stop the car when 
desired. 

A high coefficient is not good, as any treatment 
that gives a high friction will grab, boil out of the lin- 
ing when the brakes get hot and be apt to adhere to 
the brake drum when cooling. Another point in a 
brake lining that has a tendency to grab and soften 
under heat is the fact that the treatment acts as a 
lubricant to the brake drum when it is heated and the 
friction drops off, the lining glazes and we have the 
complaint of the brakes not holding. I believe that the 
service brakes, as well as the linings on trucks, should 
be carefuly studied and that the working pressure 
should be between 50 and 75 pounds per square inch. 
The coefficient at an average surface speed of 1600 
feet per minute as near 3/10 as can be obtained. 

Spacing the Lining Rivets. 

The linings should be firm, but not brittle, so as to 
hold the rivets that fasten the brake lining and bands 
together. I have found it a good practise to space 
rivets as follows : 

The distance from the selvage edge of the lining to 
the centre line of the rivets one-sixth the width of the 
lining ; that is. if you were to put on a three-inch piece 
of lining the distance from the selvage edge should be 
y 2 inch, as in the illustration. Fig. A. 

In order to have the same strength upon the cut 
end of a piece of brake lining to the centre line of 
rivet as from the selvage edge to the centre line of 
rivet, the distance should be one-third the width of 
the lining, or twice the distance from the selvage edge, 
as in illustration Fig. B. 

Do not get the rivets too near the edge. Remem- 
ber the brake lining is a fabric, made from yarn about 
3/64 inch in diameter, and in order to get strength a 
certain amount of fabric must be on the outside of the 
rivet. 

Need of Brake Adjustment. 

Adjustments of the brakes should be looked after 
just as carefully as the adjustment of the motor. A 
man will tinker and fuss for days on his carburetor to 
save a few cents, yet he will never look at his brakes 
or brake linings, which might save his life or the lives 



of others. Keep your brake linings clean and well ad- 
justed. I have noticed trucks with brake shoes so de- 
signed that the lining dragged continuously upon the 
drum and the maximum contraction was only .02 inch 
on the diameter of the drum. I do not feel that this 
is enough to take care of the compressibility, wear and 
clearance of the lining. The brake linings should be 
clear from the drum at all times when not in use and 
when applied should hug the drum uniformly. 

1 do not consider that the proper place for the serv- 
ice, or foot, brake is under the body where it is never 
seen, where it is always hot, hard to adjust, hard to 
keep clean and where the surface speed is so great. If 
it is essential to brake the transmission, why not have 
a small brake for that purpose and keep the important 
brakes on the rear wheels where they can be looked 
after more easily. Why not have the foot brakes made 
in proportion to the hand brakes as to their service? 

Why is it that some car manufacturers that have 
used the transmission brakes have gone back to the 
rear wheel brakes, and vice versa? When we consider 
that truck brake lining, like pleasure car lining, is 
made from a woven fabric, it seems remarkable that 
the lining will stand the work that it is called upon 
to do. 

What Brake Lining Is Made From. 

Just a word about the way that the woven asbestos 
fabric is manufactured. Most of us are aware that the 
asbestos rock is taken, crushed into fiber, spun into 
yarn and then twisted with brass or copper wire, ac- 
cording to the different specifications of brake lining 
manufacturers. This yarn is then put into the looms 
and woven much in the same way as all narrow fabrics 
are woven. After the goods are woven they are treat- 
ed in various ways to give the fabric frictional qual- 
ities as well as life. A good many manufacturers, 
more specially those making the best grades of brake 
lining, weave their fabric in plies, what is commonly 
known as ''solid multiple weaving." For example, a 
piece of lining 1/16 inch thick would be one single ply ; 
% inch, two-ply; 3/16 inch, three-ply; % inch, four- 
ply, etc. These plies are bound together by binder 
threads which go through the fabric from back to 
front, binding it into one homogeneous mass. 

Tt can be very readily seen, then, that with a mul- 
tiple woven piece of brake lining one can wear through 




Brake L.lnlaar Rlveto Spaced 1/3 of the Width of Fabric 

the Bad. 

the first ply and still another ply remains to be worn 
through, and so on down until the last ply is reached. 
The last ply is very rarely worn through, because at 
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this point, if the work should become excessive in- 
stantaneously, the lining would be very apt to tear 
from the rivets and a serious accident might occur. 

On the cheaper grades of linings (these that we 
designate as being bought on price alone) we rind that 
no matter whether the lining is % inch, inch or 
Y% inch, it is still two-ply. The way this is accom- 
plished is by putting in what are commonly known as 
stuffers. These stuffers are no more or less than 
straight yarn laid in between the two plies and do not 
weave. As soon as the first ply is worn through these 
stuffers are free to come out ; no amount of riveting 
could possibly hold them in, and our brake lining is 
gone. This is why a j4-i'ich piece of lining made with 
stuffers would be much cheaper than a ^-inch piece 
of solid woven four-ply material. 

In one case the buyer of a stuffed fabric ^4-inch 
thick gets 1/16-inch of wear. There are 3/16 inches 
wear that should be gotten if it were a four-ply piece 
of goods. Therefore, there is J^-inch or three-quarters 
of the lining that is practically useless; while, on the 
other hand, if the %-inch piece of goods were made 
four-ply and wore through the first ply, you come to 
the second, you wear through the second and you still 
have the third. When wearing through the third ply 
the brake lining is in the same practical condition that 
the brake lining was that was made with stuffers and 
had been worn through the first ply. In a two-ply 
piece of goods showing eight picks on the face of the 
cloth, the shuttle must travel back and forth 16 times 
to make one inch, while on a four-ply piece of goods 
showing eight picks on the cloth the shuttle must 
travel 32 times across to make one inch of fabric. The 
labor cost of manufacturing a four-ply piece of cloth 
that gives three-quarters of its thickness in wear, is 
twice as much as that of a piece of lining that only 
gives one-quarter of its thickness in wear. 

I trust that some of these points that I have men- 
tioned will be taken up and discussed by the various 
readers of this article ; that the Society of Automobile 
Engineers will look into the various properties and re- 
quirements of lining and tabulate formulae whereby 
the busy engineer who has not time to go into the de- 
tail of brake construction and brake lining will be able 
to design an efficient brake and recommend an ef- 
ficient brake lining for use on his trucks. 



TRACTORS FOR GARBAGE HAULING. 



PACKARD SURPLUS GROWS. 



Greatly increased manufacturing facilities at the 
Packard plant are shown in the annual report of 
President Joy to the stockholders. The company's 
revenues of all sorts for the year ending Aug. 31 
amounted to $16,325,722, and the company's disburse- 
ments to $16,499,075, including large expenditures for 
improving the plant. Cash on hand Aug. 31 amounted 
to $2,289,111, against $2,462,464 a year ago. The sur- 
plus was $3,713,747, a net increase of $1,915,926 for the 
year. 



Two four-wheel tractors, drawing new type double- 
decked garbage and waste collection semi-trailers, are 
now in use in New York City. The trailer has a tor> 
or deck for the body on which may be carried barrels, 
boxes and waste of various sorts, and underneath this 
are compartments for garbage and ashes. 

The lower bins are filled from the side through 
doors which open only while buckets are being emptied 
through them, which automatically close. This man- 
ner of loading obviates the dust being blown about 
by the wind and makes for much cleaner and more 
sanitary collection and haulage. 

Twelve of these outfits have been ordered and the 
crews which will operate them are now doing experi- 
mental work with the two already in service to deter- 
mine the most efficient methods of handling the loads. 
At the dump the receptacle in which the load is car- 
ried is lifted off the trailer by a crane and emptied. 

With one of these tractors and trailers the work 
for which five of the old style garbage collection carts 
were required can be done. Each one will be oper- 
ated by a crew of five men. The machines will be used 
between Sixth avenue and the East river in the district 
between 14th and 42nd streets. The cost of each trac- 
tor and trailer is $5000. The tractors can be detached 
and can be used to haul snow plows, sweepers or any 
other implements that the departments may desire to- 
use with them. 



37,000 TRUCKS MADE THIS YEAR. 



Every truck manufacturer in the country has been* 
running to capacity for several months, but many of 
them will not divulge the extent of their output. A 
man in very close touch with the situation estimates 
it at 37,000. 

There is every indication that next year is to see a 
great increase. Three manufacturers of internal drive 
gear axles say they have on their books orders for 
15,000 axles on which definite delivery dates have been 
specified. Manufacturers of internal gear drive axles 
during the past few months have more than doubled 
their factory capacity. 



MOVING COLUMBIA TRUCK FACTORY. 



The Columbia Commercial Car Company, which is- 
moving its plant from Kalamazoo to Pontiac. Mich., 
already has transported much of its machinery. Work 
is to begin as soon as possible as the company has 
an order for 50 trucks for early delivery. 



A strike has tied up the big automobile and truck 
body plant of Theodore Kundtz in Cleveland. O., 
which has been making thousands of bodies for Cleve- 
land truck and car firms that have been turning out 
trucks for the allies. 
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TIMKEN ROLLER BEARINGS IN TRUCK SERVICE. 

By FRANK N. SIM, Advertising Manager, the Timken Companies. 



STRENGTH and flexibility in the parts that carry 
the load make the commercial car a practical pos- 
sibility. 

To be commercial a motor truck must give uninter- 
rupted service over any road — 10 hours a day — every 
working day in the year, and its use-service-value de- 




Front Axle Spindle and Steering; Knuckle Pivot Kqulpped wltk 
Timken Roller Bearing*. 

pends absolutely upon the Tightness of its component 
parts. 

No parts are more important to the truck owner 
than the bearings — because they safeguard the other 
vital moving parts that give life to the car. 

W here are good bearings needed in a motor truck? 

On the axle spindles, in the hubs of all four wheels, 
in the steering knuckle heads, in the transmission, on 
the worm shaft, each side of the differential — these are 
the hard service places where only the be^t bearings 
will stand up to year after year use. 

All good anti-friction bearings reduce friction al- 
most to the vanishing point, but reducing friction is 
perhaps the least important factor in bearing construc- 
tion. The bearings in a motor truck must sustain the 
vertical load and the sudden increases in that load that 
come with rapid travel over rough road surfaces. They 
must meet severe end pressure along the line of the 
shaft — a force that often exceeds vertical load. 

Weight of the truck and its freight, pressing down 
on the wheel bearings, is a good example of vertical 
load. "Mass momentum" of truck and contents, press- 
ing sidewise against the wheels as you round a corner, 
is a good example of end thrust. Keep both vertical 
load and end thrust in mind as you read further. 

Wheel bearings must turn easily of course — to 
eliminate friction. But they must fit snugly, too, to 
prevent wheels from wobbling. 

How Bearing Wear Is Manifested. 

As bearings wear — all bearings do — they get loose. 
A little looseness allows the pound that makes faster 
and faster wear — more and more looseness. 



Unless the bearing is of a type that can be adjusted 
to take up the looseness, nothing can prevent the ef- 
fect^ of that looseness— except to replace the bearing 
with a new one. 

Bearings on shafts that support gears — transmis- 
sion, driving and differential gears — when they wear 
(as all bearings do) allow the shafts to drop slightly 
out of line. The gears on those sha/ts get slightly out 
of correct mesh. Imperfectly meshed gears make 
noise and waste some of the power. Here, too, the 
looseness allows pound, pound increases the rate of 
wear, brings more and more looseness and lets shafts 
drop still more out of line, gears still more out of true 
mesh. 

The trouble goes on at an increasing rate unless it 
is promptly checked by adjusting a type of bearing 
that can take up the looseness when it develops. 

It would be ridiculous to claim that any bearing 
does not wear as its parts revolve under the heavy 
loads, shocks and vibrations of road service in a mo- 
tor car. 

Use of steels best adapted for bearings, extreme ac- 
curacy of manufacture, strict following of heat treat- 
ment formulas developed by years devoted to concen- 
trated study of bearings alone — these are producing 
bearing parts that have wonderful wear resisting qual- 
ities. 

And yet bearings — all bearings — do wear. 
Adjustability of Timken Bearings. 

The Timken tapered roller bearing is the one type 
of bearing that can be adjusted to completely elimin- 
ate the effects of its slight wear. 

Adjustment puts the parts back into the same rela- 
tion to each other as when the bearing was new — re- 
stores to the full its unique principles of efficiency. 

The Timken tapered roller bearing carries the load 
and resists the shocks along the lines of its rollers in- 
stead of on the points of balls: its tapered construc- 
tion enables it to meet side pressure and shocks in ad- 




Tj-plral Tranamlaalon Oearaet Shaft* Mounted on Timken Bear- 
ings to Take Radial and Thruat I.oadn. 
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dition in direct 
load: its line con- 
tact d i s t r i butes 
pressure and hence 
minimizes wear — these are three great principles that 
are kept in constant operation for your benefit by the 
fourth great principle of adjustability. 

And beyond keeping the Timken bearing itself al- 
ways at full efficiency, its great principle of adjustabil- 
ity keeps the shafts and gears, that depend on bear- 
ings, up to their top-notch efficiency. 

Stresses on Wheel Spindle Bearings. 
A five-ton truck itself weighs about 8000 pounds, 
its load 10,000 more. The whole of this immense 
weight is supported by the spindles of the front and 
rear axles. 

The 18.000 pounds rest, too, on the bearings that 
fit over the axle spindles — two bearings on each spin- 
dle, eight in all. And in a Timken-Detroit axle these 
are Timken tapered roller bearings that carry the load 
along their whole length, not on mere points as ball 
bearings must. 

So the 18,000 pounds rest really on the rollers, and 
not on all of them either, because only one-fifth of 
those rollers are under the load at any one time. Ac- 
tually 18,000 pounds on 24 rollers — an average 750 
pounds to the roller — twice that on some — and the 
rollers average Y$ of an inch in diameter. 

And mere weight isn't all — isn't even half. Ham- 
mer blows due to jolting over rough roads, and side 
pressure when corners are turned often exceed weight! 
The bearings are constantly meeting all of them at 
once ! 

Yet ever, this is not all! It is only what the axles 
and bearings meet under ideal conditions. What about 
emergencies? Careless driving, overloading, the hun- 
dred and one extraordinary stresses that the truck 
must meet, and meet every day. 

You can't count on your driver as you could on 
yourself. You can't be sure he won't travel at exces- 
sive speed, take chances, cut corners, back too hard 
against the curb. 



Axles and bearings have to meet these emergency 
requirements. They are inevitable in motor truck 
service. They must be anticipated in truck axle and 
bearing design. 

Need of Good Transmission Bearings. 

Let us consider for a moment the further import- 
ance of good bearings in the transmission of a com- 
mercial car. 

It's not power at the motor, but power where rear 
wheels touch the ground that makes your motor truck 

go- 
When the car is running on anything but direct 
drive there is bound to be some loss of power in the 
transmission from friction — friction in the bearings 
and friction between the teeth of the gears. 

Any good anti-friction bearings, properly mounted 
and lubricated, almost entirely eliminate bearing fric- 
tion. Gear teeth of the right shape, if well lubricated, 
hold gear friction to a minimum, providing shafts are 
in perfect alignment so the teeth mesh perfectly. 

It is the transmission builder's task to get shafts 
in line when the transmission is new. Keeping them 
in line afterward depends largely on the bearings. 

With Timken adjustable bearings the transmission 
can be kept tuned up to its top notch efficiency as the 
car grows old in your service. Tuned up to the point 
where it continuously transmits the maximum of the 
engine's power toward the place, down behind, where 
that power does useful work for you. 

The Work of Worm Shaft Bearings. 
With the advent of the worm drive for motor 
trucks, anti-friction bearing, manufacturers were con- 
fronted with the hardest problem they were ever asked 
to solve. The ultimate success, durability and econ- 
omy of this simplified method of power transmission 
depended absolutely on a type of bearing capable of 
taking the constant end thrust of the worm plus ver- 
tical load. 

Some bearing makers tried and failed. Some suc- 
ceeded for a short time and then hard service showed 
up the weak spots in their design. Timken made good 
from the start and bearings that went into service over 




Worm tienr and Shaft of a Tlmken-Detrolt Axle Fitted with 
Timken Roller BrnrlnKa. 



Digitized by 



Google 



November, 1915. 



THE MOTOR TRUCK 



549 



three years ago are still on the job. 

The bearing behind the worm in any worm drive 
axle gets the constant punishment of two opposing 
forces — radial load and end thrust. 

The first exerts a direct downward force on the 
bearing, while the second operates simultaneously at 
right angles to the direct load, exerting a side pres- 
sure known as end thrust. 

Motor car engineers admit that the hardest place 
for a bearing to make good in worm drive work is be- 
hind the worm — because in addition to the direct or 
radial load it must also sustain the thrust load im- 
posed, as the power from the engine causes the teeth 
of the worm to turn in mesh with the teeth of the 
worm wheel. 

There is only one type of bearing used in worm 
drive axle construction that has successfully withstood 
both these forces at the same time and that is the Tim- 
ken roller bearing used in Timken-Detroit worm drive 
axles. 

In over three years of use on commercial cars in 
the hardest kind of service Timken bearings have 
never failed to successfully fulfill the exacting require- 
ments of worm drive work. 



INTERNATIONAL MOTOR PROSPEROUS. 



KISSEL TRUCK DROPPED 25 FEET. 



A KisselKar truck used to haul packing boxes near 
Lewiston, Me., recently dropped 25 feet through the 
floor of a bridge. It did not tip. but lighted on all four 
wheels. The two passengers were badly shaken up. 
but not injured. 

The body of the truck was broken, the frame 
sprung about six inches and the radiator damaged. 
But when the car was taken out of the water and the 
radiator patched it was run to the repair shop in 
Lewiston on its own power. The axles and springs 
were intact. This was a remarkable test of the srtirdi- 
ness of the vehicle. 



WILL BUILD NEW FARM TRACTOR. 



The International Motor Company, New York 
City, is now extremely prosperous and its operations 
will show a profit of $1,000,000 for the calendar year 
of 1915. This is equal to 28 per cent, on the $3,600,000 
preferred stock outstanding. 

Business was poor during the early part of the year 
and did not improve until March. Since then large or- 
ders have been received from the Allies and there has 
been a decided improvement in domestic sales. The 
company manufactures and sells Mack and Saurer 
trucks. Demand has been so far ahead of production 
in recent months that many departments have been 
operating day and night. 

The high record for one month's operation recently 
resulted in a net profit of $125,000, or at a rate of 
$1,500,000 per annum, which is 42 per cent, on the pre- 
ferred stock. The preferred stock, which is cumula- 
tive and has paid no dividends since the fall of 1912, 
will have due upon it at the end of this year 21 per 
cent. There is outstanding $5,628,125 of common 
stock on which no dividends have ever been paid. 

The company is now in the best financial condition 
that it has been in for years. All interests have been 
harmonized and several suits which were begun some 
months ago have been withdrawn. 



The Townsend Manufacturing Company of Beloit. 
Wis., will shortly put in the market a new gasoline 
tractor designed for general purposes in both city and 
farm work. The engine is rated at from 10 to 20 
horsepower. The machine may be used for plowing, 
seeding, cultivating and similar work, as well as for 
filling silos and hauling farm loads. The machine in a 
recent test handled three 14-inch plows in sod that had 
not. been plowed for 40 years, and which averaged 
from eight to 11 inches in depth. The cost was 11.2 
cents an acre for fuel and 3.5 cents for oil and grease. 



The Porter Rubber Company has been organized 
in Salem, O.. with capital of $125,000, and is about to 
erect a plant. The officers are: President. J. C. Por- 
ter; vice president. T. H. Boyd; treasurer. E. E. Boyd. 



MOTOR AMBULANCES FOR ARMY. 



The surgeon-general of the United States army has 
ordered the convening of a board to ascertain what 
type of ambulance had best be adopted. The board 
will consist of Major A. \V. Williams, Captain Percy 
L. Jones, Captain Arthur W. Christie and all of the 
medical corps on duty in the vicinity of Washington. 
There are-about 20 automobile ambulances in service 
now. all of them being equipped with the standard 
type of ambulance body. This does not mean, how- 
ever, that exclusive dependance is to be put upon mo- 
tor anjbulances. as there are many localities in which 
it is -believed they cannot be used successfully as yet 
owing to road conditions. 



TOWER TRUCK IS BROUGHT OUT. 



R. J. Tower of Greenville, Mich., has organized the 
Tower Truck Company and is bringing out the Tower 
truck. The first machine was recently completed in 
Tower's foundry and machine shop. It has a Conti- 
nental motor, Timken axles and a 135-inch wheelbase. 



Wilbur C. Johnson, vice president and sales man- 
ager of the Waverly Company of Indianapolis. Ind.. 
has been elected secretary of the Electric Vehicle 
Manufacturers' Association. He succeeds E. P. Chal- 
fant, who has resigned to join the Anderson Electric 
Car Company of Detroit as eastern manager. 
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ESSENTIALS FOR STEERING GEARS FOR TRUCKS. 

By EDWARD A. ROSS, Secretary Ross Gear and Tool Company, Lafayette, Ind. 



THE importance of a steering gear as a compo- 
nent part of the motor truck cannot be over- 
stated. In motor truck design there are only two units 
which depend upon the physical efforts of the driver. 
One of these is the brakes, and the other is the steering 
gear. 

Faulty brakes may be the cause of a grave disaster 
and a faulty steering gear can cause more damage than 
any other defective component in a motor truck, and, 
therefore, the motor truck steering gear 

has been given very close B stud) by all 

truck engineers, and ^^^^^K the 

which are ^^J^ being placed in 



The Contraction of a Ro«« Steering Gear, Showing; the Nut That Completely Encircle* the Screw, At 
fording; Exceptional Strength and Endurance. 



motor truck chassis at the present time are, for the 
most part, the result of many experiments and many 
years experience in the actual building of steering 
gears. 

The fact that the steering gear is manually oper- 
ated all the time the truck is moving makes it essential 
that it operate so that the driver will use the least ef- 
fort. In the design of motor trucks a great deal of con- 
sideration must be given to the comfort of the driver. 
He must not be exhausted by the necessity of operat- 
ing a steering gear through which he can feel every 
rut in the road. Years of experience have taught de- 
signers that the most practical steering gear for a truck 
is one which is semi-irreversible. The steering gear 



itself must absorb a great many of the minor shocks 
and a per cent, of the larger shocks. It must not be 
absolutely irreversible, as the stresses pn the steering 
knuckles and the link connections would be too severe 
if it were, and would cause fractures which might be 
fatal. 

Reversible Gear Hard for Driver. 

On the other hand, a steering gear which is per- 
fectly reversible will exhaust a driver in a compara- 
tively short time, as he must constantly keep both 
hands on the wheel, and feels all of the shocks of the 
truck passing over uneven cobble stone pavements, or 
along roads with ruts and holes in them. 

The ideal condition, therefore, 
is the semi-reversible gear. 

Furthermore, the gear must 
operate easily. Motor truck 
chassis are now used frequently 
with omnibus bodies in cities, and 
are used for delivery of merchan- 
dise through crowded city streets, 
and they must steer easily in order 
to keep the operator from being 
tired out. for a tired operator is not 
as efficient as one who is not ex- 
hausted by keeping his 
truck from running into 
other vehicles, or from 
being run into. He can 
have a clearer head and 
take care of the loading 
and unloading and will 
treat the truck better if 
it does not wear him 
out. 

Another essential of 
truck steering gears is 
that they must be ex- 
t r e m e 1 y durable. A 
gear which will develop 
lost motion in the steer- 
In order to obtain long 




an 



excessive amount of 
ing wheel is not safe, 
wear, a steering gear must be a perfectly balanced de- 
sign. There is no object in designing a steering gear 
with a tremendous surface between two moving parts, 
when the surface between two other moving parts 
which perhaps have equally as much, or more, to do, is 
inadequately small. A steering gear will wear only 
until the surfaces, which will wear out first, have worn 
to a point where steering is not safe. It is not good 
design or good practise to build a steering gear for a 
truck in which all of the parts will have long life, ex- 
cept, perhaps, one. and expect the operator of the 
truck to make a repair on the gear when this one 
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part is worn out. 

Materials Must Not Wear Prematurely. 

The materials used must be chosen with a view to 
this wearing feature, and frequently they must be 
heat treated and present ground surfaces which will 
not wear out prematurely. A truck steering gear 
which requires adjustment to keep it in good condi- 
tion, is, obviously, not as good as one which does not 
require adjustment. 

Another very important feature of truck steering 
gear design is that of good lubrication. The steering 
gear is located underneath the hood, in a difficult place 
for the oiler to reach, and it must be so designed that 
the oil can be put in with the least possible trouble, 
and will reach all of the moving parts of the steering 
gear. Therefore, the essentials of good truck steering 
gear design are easy steering, long wear and good lu- 
brication. 

Factors That Make for Long Wear. 

To go back to the essential of long wear, it is an 
undisputed fact that two surfaces moving against each 
other will outlast a line contact, and that a large sur- 
face is better than a small surface ; therefore, I believe 



note the straight line action of the working parts of 
the gear. The screw pulls the nut up or down in the 
housing, and there is no tendency for this nut to be 
moved sideways or to become cocked. The levers pro- 
jecting from the rocker shaft into the swivels which 
rotate in the lower part of the nut are in direct line 
with the screw, so that the push and pull of the nut 
is an absolute straight line. This gives a steering gear 
of high mechanical efficiency, which gives easy steer- 
ing. 

As regards "Lubrication," I have shown in the il- 
lustration the method of lubricating the rocker shaft 
from the oil which is in the main housing of the steer- 
ing gear. This is accomplished by six longitudinal 
grooves in that part of the housing which surrounds 
the rocker shaft. These grooves do not extend to the 
outer end of the rocker shaft, or the oil would run on 
out. With the construction as it is shown, the oil 
passes through the grooves and through holes in the 
bushing surrounding the rocker shaft, which are in 
line with the grooves, so that as long as there is any 
oil in the main housing of the steering gear, the rock- 
er shaft is lubricated. This is ordinarily the most dif- 




FROM HOUSING 




At Lett i Illnatratlon of the Straight-Line Action 
of the Gear and the Large Bearing of the 
Filling Piece A; at Centre, Note the Large 




Surface of the Screw and Nat Type Steering 
Uear; at Right, the Method of Lubricating the 
Rocker Shaft. 



that the screw and nut type gear is, due to its design, 
essentially better than any other type, as it presents 
more bearing surface than any other type. 

The illustration accompanying this article is of a 
design which permits more bearing surface between 
the moving parts than any other steering gear made. 
It is of the screw and nut type. The nut is a solid 
piece, completely enveloping the screw, and, there- 
fore, the threads in the screw are in constant and com- 
plete engagement with the threads in the nut. The 
screw has a rotary motion and the nut has a longi- 
tudinal motion. The means of transmitting this longi- 
tudinal motion of the nut to the rotary motion of the 
steering arm is by the circular discs shown at the lower 
end of the nut. These discs present enormous con- 
stant bearing surfaces to the recesses in the nut. The 
discs are provided with slots, into which fit the pro- 
jecting levers from the rocker shaft. At this point, 
also, the bearing surface is tremendous. All of these 
surfaces are ground, and the wear between them has 
proven to be inappreciable after thousands of miles 
of hard service on motor trucks. 

With respect to the steering gear shown in the il- 
lustration, taking up the essential of "Easy Steering," 



ficult part of the steering gear to keep lubricated, and 
the method described and illustrated herein is entirely 
satisfactory and successful. 



MOTOR TRUCKS IN CANAL ZONE. 



Two motor delivery trucks have been placed in the 
service of the Ancon, Canal zone, commissary store for 
making deliveries of goods to quarters. A third is 
ready to go into commission and five others are on 
order in the United States. The supply department 
has ordered a three-ton and lj^-ton truck for its heavy 
hauling and several other departments are consider- 
ing the replacement of their horses with motor 
wagons. 



GARFORD MEN STUDY WORM DRIVE. 



Fifty Gar ford truck owners and the Garford organ- 
ization in eastern Pennsylvania gathered at the Gar- 
ford Philadelphia company's sales rooms at Philadel- 
phia, Penn.. recently for a study of the worm drive. 
They were addressed by E. A. Shelley, advertising 
manager of the Sheldon Axle Company. 
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ECONOMY AND ENDURANCE OF GOOD PAVING. 



IN VIEW of the excellent results which many states 
are securing from the construction of brick roads, 
the United States Department of Agriculture has is- 
sued an exhaustive bulletin giving general informa- 
tion for public officers who have charge of pavement 
construction. 

Brick roads, the bulletin states, have three import- 
ant advantages. They are durable under all traffic 
conditions; they afford easy traction and a moderately 
good foothold for horses; they are easy to maintain 
and cheap to clean. The chief disadvantage is that 
they are more expensive to construct, and in many 
cases the effort to reduce the high first cost has led to 
the construction of inferior pavement. 

The cost of brick pavements depends upon factors 
so variable that no effort is made to give approxima- 
tions, but instead a formula is suggested by which cost 
can be estimated when the price of material delivered 
to the job and of labor are known. 

The bulletin discusses the different kinds of ma- 
terial from which brick are made, the manner in which 
these are taken from the earth and the processes by 
which brick manufacture is carried on. It describes, 
too, tests that can be made of brick to be sure of their 
quality. 

Among the qualities that good brick must have 
are uniform size, reasonably perfect shape, toughness 
or resistance to crushing, hardness or resistance to 
abrasion, and uniform grading, that all parts of the 
pavement will wear at about the same rate. The 
crushing strength of good paving brick varies from 
10.000 to 20.000 pounds the square inch, but since they 
are seldom subjected to stresses of greater than about 
2000 pounds, this is of small consequence. 

The most important trial for quality of brick is 
what is known as the rattler test. In this the bricks 
are subjected to destructive influences similar to those 
they have to withstand in actual use, and the effects 
resemble those which traffic may be expected to cause 
upon the completed pavement. The test is made by 
enclosing 10 dried bricks in a steel barrel with a num- 
ber of cast iron spheres. Ten of these spheres weigh 
7y 2 pounds each. Enough smaller ones weighing a lit- 
tle less than a pound are added to make the total 
weight approximately 300 pounds. The barrel is then 
revolved at the rate of 30 revolutions a minute for an 
hour. At the end of that time the bricks are taken 
out and weighed and their loss in weight during the 
test is ascertained. In this test a good paving brick 
will lose from 18 to 24 per cent, of its wieght. In 
drawing specifications for brick for a road, it is desir- 
able to fix the minimum as well as the maximum loss 
of weight from a sample by this test to insure against 
too great a difference between the softest brick that 
may be acceptable and the hardest that may be sup- 
plied. 



The four essentials of a good road bed on which 
the brick are to be placed are good drainage, firm- 
ness, uniformity in grade and cross section, and ade- 
quate shoulders. Where drainage can be obtained in 
no other way it may be necessary to lift the road con- 
siderably above the surrounding land. 

If the ground has been properly drained firmness is 
secured by making certain that the road bed is 
thoroughly compact. The sub-grade must be repeat- 
edly rolled and reshaped until the desired grade is se- 
cured. The shoulders should never be less than four 
feet wide and not infrequently one shoulder is made 
sufficiently wide to form an earth roadway parallel to 
the brick pavement. -Strong curbing is necessary for 
all brick pavement to prevent marginal brick from be- 
coming misplaced. Portland cement and stone are the 
best materials for curbing. 

Unless the foundation is evenly firm, some of the 
bricks will be forced down below the others. If the 
traffic is light a foundation of crushed stone, similar 
to that used for macadam, may be used, but if heavy 
traffic must be carried a concrete base is necessary. 
Above the concrete base a sand cushion \]/ 2 to two 
inches thick is used to compensate for inequalities in 
the surface of the concrete and make the brick surface 
level. 

This should be clean, dry sand, and should be gone 
over carefully to remove all undesirable material. 
Bricks are laid upon it and rolled with a steam roller. 
Joints between the bricks are filled with some material 
such as a grout made from Portland cement and sand, 
which will prevent the edges of the brick from chip- 
ping. 

On top of the pavement a layer of sand should be 
placed to prevent the grout drying too rapidly and the 
road should be kept in that condition, closed to traf- 
fic, for 10 days. To prevent the pavement being noisy 
expansion cushions made of layers of bituminous ma- 
terials should be placed along the curbs. 

Brick pavement in America has hitherto been used 
chiefly for city streets, the first having been laid in 
Charleston, S. C, in 1872. The early work was usual- 
ly improperly laid and did not have long life. Excep- 
tionally fine results from a great many brick pave- 
ments in various parts of the country prove, however, 
that this paving is very enduring and economical if 
properly laid. 



A 10 per cent, increase in wages has been given 
to machinists employed by the Kelly-Springfield Mo- 
tor Truck Company. Springfield, O. About 400 men 
received the advance. 



An order of 100.000 five-point Bethlehem spark 
plugs was recently shipped to the war departments of 
three of the European governments now at war. 
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THE DEVELOPMENT OF THE INTERNAL GEAR 

DRIVE AXLE IN THE UNITED STATES. 

By VIGGO V. TORBENSEN, President Torbensen Gear and Axle Company. 



OF MOST absorbing interest to auto truck manu- 
facturers and users today is, without doubt, the 
problem of final drive. 

Nearly everything else connected with a truck — 
motive power, speed change gearings, tires, springs, ig- 
nition, control, etc. — has been handed down to them 



rank with the largest the world has ever seen, and as < 
early as 1901 attacked the problem of developing a 
satisfactory means of transmitting the power to the 
rear driving wheels. 

To combine the two elements, the "dead" and the 
"live" axles into a compact and self-contained unit, the 

use of the 
inter nal 
gear at 
once sug- 
gested itself 
as the best 

Fig. 1 — The Load Carrying I Beam of the Torbenaen Rear Axle, Which In Drop Forged from Special Metal, In- means to 

■raring Ureat Strength and Llghtnem. that eild 




from the automobile pleasure vehicle industry, almost 
perfectly developed and ready for use, or nearly so, 
and the manufacturer of commercial vehicles had but 
to increase dimensions here and there, where called for 
to stand the increased strain imposed, and a very 
serviceable truck was the result. 

The final drive, however, proved an exception to 
this. The full-floating or semi-floating axle, so uni- 
versally successful in automobiles, is not the best con- 
struction for carrying heavy loads on hard tires, and 
even if heavily built and reinforced, it takes no expert 
to point out its weakness as compared to the solid 
forged dead axle. 

The dead axle, moreover, required the use of side 
chains, -and these, although right enough in theory, 
had even greater objections than the built-up hollow 
axle. The problem, therefore, was to retain the solid 
forged axle as a load-carrying member, with the float- 
ing axle as the power transmitting element. 

The writer of this article, along with many others, 
early foresaw the coming of the power wagon and its 
development into an important industry, destined to 



It was tried out first on a small runabout in 1901,. 
and in 1903 a truck was built in which the first drive 
was by internal gear directly attached to the wheels, 
and with the driving member a semi-floating axle or 
jackshaft external to, close behind and securely at- 
tached to the dead axle. 

In this construction, the driving member formed a 
component part of the axle unit, and was not depend- 
ent on the use of any auxiliary member, such as sub- 
frame or torsion rods to hold it in position in relation 
to the wheels and dead axle. In this way. the driving 
pinion and the driven internal gear were always work- 
ing on rigidly fixed centres in absolute parallelism. 
The result was an almost noiseless drive, efficient 
enough to satisfy the most exacting. 

The experimental axles mentioned above are be- 
lieved to be the first practical application of internal 
gear drive to commercial vehicles in this country. The 
original drawings are still in existence, but will not be 
shown in this connection, as they are now only of his- 
toric interest, although in the further development of 
this system of final drive it is interesting to note that 
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3 — The Differential HouxIdk with the Cover Plate Re- 
moved, Showing the Gear Aaaembly. 



its progress has undoubtedly been due to the original 
principle of keeping the jackshaft an integral part of 
the axle unit. 

During the next six or seven years following these 
early experiments, there took place an enormous de- 
velopment of the pleasure car industry, and in the rush 
to keep pace with it the motor truck was all but lost 
sight of, and it was not until the year 1910 that the 
truck indus- 
try again 
began to 
show signs 
of life. 

In 1911, 
the Mais 
truck was 
brought out 
with an in- 
ternal gear 
drive de- 
signed by 
Mr. Albert 



would otherwise have been the case. 

Altogether this axle was a rather massive and 
heavy one, which, combined with a design not any too 
well adapted for economical production, made its man- 
ufacturing cost too high, and undoubtedly had some- 
thing to do with the non-success of the company 
financially, for it "got on the rocks" after a couple of 
years' existence, and disappeared from view, although 
its trucks kept on running, and, to the best knowledge 
of the writer, the axles kept on giving and are still 
rendering most excellent service. 

Nothing has been said in the above about another 
system of internal gear drive used to some extent in 
this country and abroad, chiefly in France, where it 
originated, to a much greater extent. This is the De- 
Dion Bouton drive as used on all the Fifth avenue 
'buses in New York City continuously up to the time 
of the beginning of the European war, when further 
importation of these 'buses ceased. 

The construction of these axles differs materially 
from American practise insofar as the jackshaft or 
driving member is not an integral part of the axle unit. 
As a matter of fact, the differential gear box is sus- 




F. Mais. In this axle the jackshaft was carried in front 
of the load carrying member, the latter being a round, 
nickel steel bar bent outward in the centre to give 
clearance for the differential gear box. 

The gear ratios were not so well arranged for best 
results as they might have been. There was too much 
reduction at the bevels and too little at the internal 
gears ; consequently, the jackshaft speed was too low, 
necessitating larger and heavier construction than 



Flu. 4— Top View of the Torbenaen Rear Axle Fully Aiiaembled and Ready for Installation of Wheel* and Spring*. 

pended from the frame and is free to move with it in a 
vertical plane. Flexible connections are, therefore, 
necessary between the differential and the internal 
gears, and these are furnished by short cardan joints. 

Although the operation of these 'buses has been 
eminently successful from a commercial standpoint, 
the axles are not as quiet as they might be, and this is 
due to the fact that the necessity for using the cardan 
shafts makes it difficult to keep the driving pinions in 

true and per- 
fect align- 
ment. 

A 1 though 
these axles are 
built in 
France a n d. 
therefore, are 
not an Ameri- 
can product, 
but distinctly 
d i ff e rent to 
American 
practise. men- 




Fin, il — Front View of the Fully Amembled Torbennen Hear Axle. 
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Fig. « — Rear View of the Fully Assembled Torbenaen Internal Drive Rear Axle. 

tion is made of them in this article because they have 
been in use so prominently here for a number of years, 
and add their testimony to the successful application 
of the internal gear drive. 

Coming back again to the purely American design 
and later practise, we find them in the axles made by 
the Lauth-Juergens Company, now the H. G. Burford 
Company ; the Torbensen Gear and Axle Company, 
the Russel Axle Company and the Thomas B. Jeffery 
Company, and in use as standard equipment by such 
concerns as the Republic Motor Truck Company, the 
Thomas B. Jeffery Company, the International Har- 
vester Corporation, the H. G. Burford Company, the 
Bessemer Motor Truck Company, the H. J. Koehler 
Company, the Denby Motor Truck Company and 
many smaller and less well known concerns. 

The three companies first mentioned are among 
the largest producers of trucks in this country, and 
combined they produce more trucks than any other 
three concerns, excepting some of those working on 
war orders, and without a question of doubt, the in- 
ternal gear drive axle is used today on three out of 
every five trucks built for the American trade. 

The recognition of this form of final drive is not 
a thing that just happened. The average user of trucks 
in this country is discriminating and intensely practi- 
cal. The principle of having a solid "dead" axle carry 
the load and a "live" axle transmit the power, appeals 
to him, and the results have justified his judgment. 



3D0 

T h e distinct 
American 
p r a c tise of 
making the 
live axle a 
c o m p o nent 
part of the 
axle unit can, 
therefore, now 
be considered 
as s t a ndard 
practise, and 
of the two de- 
signs, the one 

having the jackshaft back of the load-carrying mem- 
ber is by far the most popular. 

The latter construction is, therefore, the one shown 
in this article. It represents the practical results of 14 
years of development of the internal gear drive axle. 
It has grown from almost nothing at all into as per- 
fect a piece of mechanism as American ingenuity, skill 
and the resources of ample and modern manufacturing 
facilities can make it. 

Consider for a moment the I beam shown in Fig. 1. 
This is a drop forging, hammered out from a bar of 
nickel steel or carbon steel, as the case may be, struck 
up in huge steel dies, rendering every forging an exact 
copy of every other I beam forging made by the same 
dies. This forging is clean cut, symmetric and scien- 
tifically designed, of such shape that it gives the great- 
est possible strength with the smallest possible dead 
weight. 

The design of I beam forging, furthermore, is such 
that it requires a minimum amount of machining. 
Here, then, we have the load carrying member, the 
foundation upon which the truck is built, fulfilling all 
requirements of a carrying axle in the highest degree 
possible, and in connection therewith the light, high 
speed, semi-floating, bevel geared drive shaft, the 
same as is used universally and successfully in driving 
a million or more automobiles all over the world, to 
transmit the power to the wheels. 

Figures 2 and 3 show an end view of the axle with 




Fig. 7 Sectional View of the Torbenaen Internal Drive Rear A xle, Mhowlna; the Detail of the Conatroctloa 
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driving pinion in position, and the hub containing the 
internal gear respectively. 

The pinion is case hardened, and the internal gear 
oil tempered and will, therefore, last a very long time 
before needing to be replaced. As a matter of fact, 
the internal drive gear is never expected to need re- 
placement at all. 

Figure 4 shows the centre of the axle rear view, 
with cover removed, and figures 5 and 6, top and front 
views respectively. 

Figure 7 shows the sectional view and figure 8 a 
rear view of complete axle. 

Figure 9 shows the brake drum and service brake. 



AN ORIGINAL TAXI SERVICE. 



CHARGE BRIBERY IN FENDER TESTS. 



Charges that money was collected from members 
of the Fender Manufacturers' Association by Em- 
manuel Friedlander, president, and that approval of 
the product by the testing committee was guaranteed 
to every company that made the donation, have been 
made in Chicago by H. L. Eisenhauer, president of the 
Telescopic Fender Company. His company paid more 
than $300 for the purpose and he claims it was given 
a receipt for this money by Friedlander. 

His fender has not yet been approved, however, 
and this brought about the exposure. The deputy 
superintendent of police in charge of the tests declares 
that the money was collected for the purpose of brib- 
ing the committee, but that the attempted bribery was 
unsuccessful. The product of the Standard Fender 
Company alone has so far been approved, but the chief 
of police has refrained from issuing a certificate to that 
effect to avoid giving one company a monopoly. The 
fenders tested are for use on trucks. 



EXPORTS CONTINUE GREAT GROWTH. 



Exports of motor cars and trucks not only con- 
tinue, but are growing at a remarkable rate. The De- 
partment of Commerce Report for September shows 
not only tremendous increases for September as com- 
pared with the same month of a year ago. but large 
increase over August. 1915. 

Exports of trucks for September totalled 2227, 
valued at $5,882,255. 4299 passenger cars valued at $3,- 
215.459 and parts to the value of $1,613,419. This is a 
great gain when compared with 128 trucks valued at 
$294,288 in September of last year, 646 passenger cars 
valued at $597,904 and $34,618 worth of parts. 



The Xew Departure Manufacturing Company is 
adding extensive new buildings to its plant at Bristol, 
Conn., to be used by its grinding and heat treating de- 
partments. The grinding rooms will be the largest in 
the world and 230 furnaces will be operated in the heat 
treating department. The plant at present is running 
23 hours a day. 



The Yellow Taxi Cab Company, which entered 
business in Chicago, Aug. 2, with 50 cabs, is doing 
nearly everything as it is not usually done in the pub- 
lic service operating, and its original methods are said 
to have been an instant success. 

Instead of buying cabs, it bought standard parts 
and assembled its own cars. The parts are made by 
the best makers and the machines built probably cost 
less than they could if bought from car manufactur- 
ers who have to add overhead and sales expense to 
their prices. 

The cabs are operated at the lowest rates ever of- 
fered in Chicago — 25 per cent, under the low rates en- 
forced by recent action of the Chicago city govern- 
ment. The cars are rented at what is claimed to be 
the lowest hour rate in the world — $2.50. For one 
passenger the rate is 30 cents for the first one-third 
mile and 10 cents for each additional one-third mile, 
with 10 cents charge for each additional passenger. 

The drivers are all bonded and only married men 
are given employment. In addition to their regular 
pay they share in one-quarter of the profits of the con- 
cern, which are to be distributed annually. The pur- 
pose is to give them a personal interest in the business, 
to make them courteous and provide the best possible 
service. 

No public stands are hired, as this is said to be im- 
possible at the rates. Instead, the cabs are called by 
telephone. There are lamps in certain districts of the 
city which are lighted by the dispatcher when a call 
comes in. W hen a driver answers the call the lights 
are extinguished. 

The cabs are handsome in appearance and will be 
kept especially vvell painted and clean. They are be- 
ing turned out as rapidly as possible and it is intended 
eventually to operate 1000 of them in Chicago. The 
men who have for a long time operated the Walden S. 
Shaw limousine service, have organized and operate 
the company. 



NEW GAS ELECTRIC TRUCK. 



The National Brake and Electric Company of Mil- 
waukee. Wis., is engaged in the development of a new 
heavy duty motor truck of the gas-electric type, which 
is said to be especially adapted for war service. The 
company is one of the Westinghouse group. The Na- 
tional company manufactures compressors, gasoline 
locomotives, air brakes and electrical appliances. The 
men employed in the plant have been increased in 
number from 700 to 1000 since July 1. 



The Lowell Cutter Company of Lowell. Mich., 
which has been in business since 1885 as a manufac- 
turer of cutter bodies, is about to begin the manufac- 
ture of trailers. 
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ECONOMIC ADVANTAGES OF PHILADELPHIA 

THIN PLATE BATTERIES IN TRUCK SERVICE. 

(By James M. Skinner, Engineer of the Philadelphia Storage Battery Company.) 



THE Philadelphia thin plate battery has now com- 
pleted its sixth year of successful operation in 
electric truck service. Put on the market in 1909, the 
type VVT has been improved and perfected, year by 
year, being succeeded in 1912 by the lighter, higher ca- 
pacity WTX, and reaching its highest development in 
1915 in a still lighter, still higher capacity type, the 
WTXI. The WT quickly displaced the older, heavier 
type of plates which had been standard prior to 1909, 
the WTX displaced the WT, and the WTXI in turn 
is now engaged in displacing the WTX. What are 
the economic advantages of Philadelphia thin plates 
which enable each successive type to capture the 
truck field and displace its predecessor? 

The first big advantage of Philadelphia thin 
plate batteries is that they are "oversize." The 
trend of the times is toward "oversize" equip- 
ment. We use tungsten lamps, not of the same 
candlepower as the carbon lamps of a few years 
ago, but of higher candlepower, electing to ob- 
tain more light rather than lower cost, we insist 
on oversize tires for automobiles and demand 
more speed than we are usually able to utilize — 
in all directions we demand a bigger margin 
than heretofore. Philadelphia thin plates meet 
this demand as applied to electric trucks. Users 
want more mileage than formerly. Philadelphia 
thin plates have increased the daily mileage of 
electric trucks from 50 to 100 per cent. Higher 
speed is insisted upon. Philadelphia batteries 
maintain higher car speed than was dreamt of a 
few years ago. An electric pleasure car equipped 
with a standard Philadelphia WTX battery made 
the trip from Philadelphia to Boston at an aver- 
age speed greater than 20 miles per hour. 

At first glance it might appear that the de- 
mand for "oversize" equipment is unwarranted, 
and that people are buying something that they 
cannot use. The electric truck of a decade back 
had neither the mileage nor the speed of the 
present day thin plate equipped car, yet it went 
about doing its work and apparently gave 
satisfaction. Of what use then is the increased mile- 
age and speed of the present day car? 

The answer is that greater mileage and higher 
speed have added immensely to the radius of opera- 
tion and the flexibility and the reliability of the elec- 
tric, and have decreased battery maintenance costs. 
They have brought a larger field of operation within 
the capability of the electric and have reduced the 
operating expense. If the daily mileage required is 
small, a thin plate battery need only he charged once 



every two or three days. If snow or bad roads cause 
excessively high power consumption, the "oversize" 
characteristic of the thin plate enables the car to cover 
its usual route without difficulty. If conditions change 
and longer distances must be travelled per day, the 
battery is ready and able to meet the demand. Even if 
the mileage required is 25 or 30 per cenC ereater than 
can be supplied by the normal capacity 6l|the battery, 
25 or 30 per cent, additional capacity can be obtained 
from the battery by means of an hour's boost at noon 
or a few minutes' boost each time the car returns to 
the loading station. By simply varying the amount of 




The Diamond Grid, Uaed In All Philadelphia Thin Plate*. 

charge given to the "oversize" thin plate battery the 
car automatically takes care of short routes and long, 
good weather and bad, dull seasons and rush times. 

See what this means when reduced to concrete fig- 
ures. The mileage capacity of a one or two-ton elec- 
tric 10 years ago was 30-35 miles. The first Philadel- 
phia thin plate, the WT, increased this to 45-50 miles. 
The WTXI will give 55-65 miles, and with the aid ot 
a little boosting, 75-80 miles per day. In other words, 
the mileage capacity of the present day thin plate 
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equipped electric is double that of the electric of 10 
years ago. The present car is not merely a fair 
weather, limited mileage proposition. It adapts itself 
equally to good weather and bad. Snow has no terrors 
for it. It may be shifted on a moment's notice from a 
20 to a 50 or 60-mile route. The big "oversize" thin 
plate battery makes it adaptable for every emergency 
of city delivery. 

The second advantage of the Philadelphia thin 
plate battery is moderate price. The initial price is 
the lowest possible for a high quality battery and the 
renewal price is approximately only 65 per cent, of the 
original price. The low price reduces the investment 
and brings the cost of the car within the range of the 
small merchant. Low initial battery cost is also of im- 




Thc KluUhril Plate, Showing the TruM Construction That 
•area Great Rigidity. 

portance to the user of a fleet of trucks. A saving of 
from $500 to $1500 per car on the price of the battery 
does not seem so much in itself, but when multiplied 
by the number of batteries used in a fleet of 20 trucks 
it amounts to the respectable sum of from $10,000 to 
$30,000. The low initial price of the Philadelphia thin 
plate batteries is of value to both the large and small 
user. 

The third advantage of Philadelphia thin plate bat- 
teries is low operating and maintenance cost. This is 
the product of many factors. A big factor is the 
"Diamond Grid." Philadelphia thin plates are all pasted 
upon the diamond grid. The diamond grid is built like 
a bridge truss with members so interlacing and having 
such mechanical strength that buckling is practically 



impossible. The interlacing of the members moreover 
provides another exclusive Philadelphia feature. The 
active material is actually locked between the mem- 
bers on the opposite sides of the plate and cannot jar 
loose and fall out. 

Another factor is the Philadelphia long-life paste 
composition, developed especially for thin plates, in 
combination with the Philadelphia hard wood sep- 
arator. It has been argued that it is useless to use ex- 
ceptionally long-life plates in storage batteries, since 
exceptionally long-life could not be realized because 
of premature failure of the wood separators. This ar- 
gument has force when applied to batteries contain- 
ing ordinary soft wood separators. The life of the 
plates in such batteries is often limited by the shorter 
life of the soft wood separators. Philadelphia 
batteries, however, are all equipped with hard 
wood separators. These are cut from carefully 
selected stock, bought under rigid specifications 
and practically always outlast the plates. The 
Philadelphia hard wood long-life separators are 
an important feature in Philadelphia thin plate 
batteries because they permit the realization of 
maximum plate life. 

Still another factor in low operating cost is 
the high rib, high quality rubber jars. The high 
j ribs provide sufficient space underneath the plate 
^ to accommodate all of the sediment accumulated 
during the life of the battery and no expensive, 
time-consuming cleanings are required. The high 
quality means more new rubber in the jars, and 
adds to their cost, but it practically eliminates 
jar breakage. All Philadelphia thin plate batter- 
ies are assembled in high rib, thick walled, high 
/ quality jars. 

I The high efficiency of Philadelphia thin plate 

batteries is another factor which reduces the 
operating cost. The Philadelphia thin plate bat- 
tery requires less current per car mile than any 
other battery on the market. The alkali battery, 
as is shown by records of actual operation, re- 
quires at least 40 per cent, more charging cur- 
rent. This item alone represents a saving in 
lm . using the Philadelphia thin plate of from $50 to 
$300 per year, depending on the size of the car, 
the miles run and the cost per unit of charging current. 

Another factor in the low operating cost of Phila- 
delphia thin plate batteries is the small amount of reg- 
ular daily attention they require. Regular charging, 
systematized to avoid gassing and heating, and pe- 
riodic flushing with pure water constitute the sum to- 
tal of the attention required. In fact, experience has 
shown that the less attention given, beyond ordinary 
cleanliness, systematic charging and regular flushing, 
the better the results obtained. When it is consid- 
ered that thousands of Philadelphia thin plate batter- 
ies in pleasure vehicle service are giving complete sat- 
isfaction in the hands of non-technical men and women 
owners who merely adhere strictly to a few simple 
rules, it will be seen that the daily attention required 
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cannot be very exacting. There are on the market to- 
day many forms of charging apparatus, low in cost, ef- 
ficient and absolutely reliable, which automatically 
give the battery a proper charge with no attention or 
adjustment whatever on the part of the operator. Such 
apparatus to date has found its largest application in 
the electric pleasure vehicle field, but there is no good 
reason why it should not be just as widely applied in 
commercial battery charging. Philadelphia engineers 
are always ready to co-operate with car owners in the 
selection of operating apparatus suitable to their re- 
quirements. 

The final factor tending toward long life and there- 
fore lower maintenance cost from Philadelphia thin 
plate batteries, is their "oversize" characteristic. Thick 
plate and other low capacity batteries in electric trucks 
are often greatly overworked. They are overdis- 
charged and overcharged. In order to give maximum 
life a battery should not be overdis- 
charged nor overcharged. Perhaps an 
explanation of the reasons for this fact 
will not be out of place at this point. 
The two factors tending to wear out a 
battery are gassing and the chemical 
combination of the active material with 
the acid of the electrolyte. Gassing is 
a product of charging, the combination 
of the active material with the elec- 
trolyte is the essence of discharging. 
Gassing represents waste. As long as 
the battery is capable of absorbing all 
the charging current no gas can be 
generated. It is only toward the end 
of a charge when the amount of dis- 
charged material is small that there is 
much danger of gassing. At the be- 
ginning of charge the large amount of 
discharged active material in the plates 
enables the battery to take a very 
high rate of current without gassing. 
As the charge progresses the amount 
of discharged material decreases, and if the cur- 
rent rate is not reduced, either manually or by 
automatic apparatus, there may be more than can be 
absorbed, and the excess will be dissipated in produc- 
ing gas. The gas bubbling out from the pores of the 
plates exerts a washing action on the active material 
and causes some of it to loosen from the plate and fall 
to the bottom of the cell. The disintegration is slow, 
but it is inevitable if gassing is permitted, and the 
more gassing, the shorter the life of the battery. Now 
just here is where the ''oversize" characteristic of the 
thin plate comes in. The nearer to a fully charged con- 
dition that a battery approaches the heavier the gass- 
ing. Fully one-half the wear due to gassing occurs 
during the last five or 10 per cent, of the charge. There- 
fore, it is desirable to reduce to a minimum the 
amount of charging given a nearlv fully charged bat- 
tery. Since the capacity of a thin plate battery is 
greater than is usually needed, except for emergency, 



it is possible and desirable not to charge the battery 
fully, except once every week or two, but to bring it 
up ordinarily to say only 90 or 95 per cent, full charge, 
thus eliminating on all but a few charges the last five 
or 10 per cent, of the charge which causes the great- 
est wear on the plates. 

Just as wear due to charging becomes more pro- 
nounced the nearer a battery approaches a fully 
charged condition, so the wear due to discharging be- 
comes more pronounced the nearer a battery reaches 
a fully discharged condition. Discharging tends to fill 
up the pores of a plate by the formation in the plate of 
lead sulphate. This is a perfectly normal condition. 
Lead sulphate is simply discharged active material. 
Unless lead sulphate forms there can be no discharge. 
Now lead sulphate occupies more space than did the 
charged active material, and it is a characteristic of a 
well designed plate that sufficient porosity has been 




FIG. I 



PHILADELPHIA STORAGE BATTERY CQ 
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Showing the Capacity Range of Philadelphia Thin Plate Batterlea. 

provided within the plate to accommodate, without ex- 
cessive strain, all the lead sulphate which forms on an 
ordinary discharge. It is inevitable, however, that 
discharging should cause some dislodgment of the ac- 
tive material. The more completely discharged a plate 
becomes the more the pores become filled with sul- 
phate, the less space there is for the formation of more 
sulphate and the more likely it is that surface parti- 
cles will be pushed off by the sulphate accumulating 
behind them and unable to find pore space in which 
to grow. It is just here that too hard plates fail. They 
have very little porosity. The amount of sulphate 
necessary to fill the pores is small, less than is likely 
to be produced on even a moderate discharge, conse- 
quently the strain imposed upon the plate by discharg- 
ing is very great and either material will be dislodged 
or the plate will tend to buckle under the strain. Very 
hard, dense plates may be well adapted to with- 
stand wear due to charging, but they are ill 
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adapted to withstand much discharging. 

Philadelphia thin plates are built to withstand dis- 
charging wear as well as charging wear. Porosity is 
not sacrificed to obtain maximum hardness. There are 
enough pores to accommodate all the sulphate which 
is formed during discharge, so that even under condi- 
tions of heavy discharge they wear slowly. But even 
this slow wear is greatly diminished by their "over- 
size" characteristic. To obtain all the mileage desired 
it is rarely necessary to discharge them to more than 
three-fourths of their full capacity. Experiments have 
shown that the life of the battery in days is greatly 
increased if it is seldom discharged to its maximum 
capacity. Maximum life in days and miles is obtained 
when a battery is regularly recharged after about 80 
per cent, of its capacity has been used. Charging be- 
fore 80 per cent, has been used increases the wear due 
to charging unless exceptional care is taken to elimin- 
ate gassing. Using more than 80 per cent, of the ca- 
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Diagram Illustrating; How Orrralir Capacity Insures Against 

pacity before recharging emphasizes the wear due to 
discharging. The "oversize" characteristic of the 
Philadelphia thin plate makes it possible to operate a 
Philadelphia thin plate battery on 90-95 per cent, 
charges and 80 per cent, discharges and thus obtain 
maximum life. 

In carrying out this procedure it must not be for- 
gotten that a full charge followed by an overcharge at 
a very low current rate is desirable once every week 
or two. The slight daily undercharging leaves in the 
plates a small amount of discharged material, which 
tends in time to harden to an undesirable extent. The 
weekly or bi-weekly overcharges convert this dis- 
charged material to charged material at regular inter- 
vals, thus periodically bringing the plates up to their 
maximum capacity and keeping the battery in the best 
operating condition. Complete information as to the 
details of operation will be found in the instruction 
book published by the Philadelphia Storage Battery 
Company. 



The foregoing facts have an important bearing on 
the subject of boosting. In hard service, where great 
mileage is required, it is always better to boost than 
to discharge a battery to its fullest extent. The rea- 
son for this is not hard to perceive. Too full discharges 
cause excessive wear. Charging also causes wear, but 
there should be very little wear on a boost which fol- 
lows the very simple instructions given in the book- 
let on "Boosting," issued by the Philadelphia Storage 
Battery Company. The current rates employed are 
high, it is true, but they come at a time when the bat- 
tery is sufficiently discharged to stand high charging 
rates, and the boost is not continued up to the point of 
full charge so that there should be very little, if any. 
gassing and, therefore, very little wear. Boosting 
causes a battery to work just where it works with 
least wear, namely, in between the extremes of full 
charge and full discharge. In heavy service boosting 
actually tends to increase the life of the battery and 
may be employed without hesitation. 

To retard the wear on the plate, 
Philadelphia thin plate batteries are 
provided with finely perforated rubber 
sheets, which are placed against the 
positive plates. These sheets serve 
their purpose very well and the actual 
falling off from the plates of loosened 
material is greatly retarded. Attempts 
have been made at various times to 
extend this protection by further en- 
closing the positive plates, as by en- 
velopes or otherwise, but these have 
proven unsatisfactory in that they do 
not greatly increase the life of the 
plates beyond that obtainable by the 
finely perforated sheets, and they do 
largely increase the cost, weight and 
space necessary for a given capacity, 
and entirely ejiminate the important 
"oversize" characteristic. 

Summing up, the economic advantages of Phila- 
delphia thin plate batteries are three: 

1. They are "oversize" batteries. 

2. Their price is moderate. 

3. The cost of operation is low. 

Due to their "oversize" they are prepared for any 
service, easy or hard. They meet equally well the 
moderate mileage of dull seasons and the greater mile- 
age of rush times. They are able to cope with the in- 
creased demands imposed upon them by snow and bad 
roads without reduction of the usual route. They pos- 
sess to the highest degree the quality of adapting 
themselves to the demands of the service. 

The moderate price of Philadelphia thin plate bat- 
teries renders it unnecessary to tie up excessive 
amounts of capital in the transportation department 
and the low operating cost reduces to a minimum the 
monthly expenses. The Philadelphia thin plate battery 
embodies to the highest degree the ability to meet the 
requirements of any service at the lowest possible cost 



Wear In Service. 
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THE COMBINED RADIAL AND THRUST BEARING. 



By W. S. BENNETT, Sales Manager, the Bower Roller Bearing Company. 



IN AUTOMOBILES today construction is being 
based more and more on the demand for econom- 
ical operation both as to cost per mile and cost per 
year. This requires efficiency of design to produce a 
light weight car and, at the same time, the use of ma- 
terial which gives maximum life. 

Bodies are being built with the idea of presenting 
the least possible resistance to the air at various 
speeds. Motors are being made wnich, with the mini- 
mum practical weight, develop highest efficiency and 
operate with absolute reliability. Springs and spring 
suspensions have been studied with a view to elimin- 
ating shocks to passengers and to the driving mechan- 
ism. Careful thought has been given to the develop- 
ment and manufacture of gears which will be strong 
and light and which will insure, throughout the life 
of the car, the noiseless and efficient transmission of 
power. Also frames, axles, and, in fact, all parts enter- 
ing into the construction of the automobile, have been 
brought to a minimum in weight through the use of 
high-grade materials. All of these improvements have 
been brought about through the co-operation of en- 
gineers, designers and metallurgists with their in- 
creased knowledge of metals and metal working. 
Bearings Highly Perfected. 
In like manner the bearings used in the automobile 
have been brought to a state of perfection once thought 
impossible. The cup and cone ball bearings, the first 
of the so-called, anti-friction bearings, gained consid- 
erable popularity through their use in bicycles. From 
this beginning we have the bearings of today, which 
are the result of the growing demand for a bearing of 
greater and greater capacity. 

This demand for high capacity has been most sat- 
isfactorily met by the roller bearing. Throughout the 
changes in automobile construction, the roller bearing 
has played a very important part, but the high-grade 
materials now used, permitting the reduction in size 
of spindles and housings, have made absolutely neces- 
sary the use of the high capacity roller bearing. 
Three Types of Roller Bearings. 
Of the roller bearings at present manufactured, 
there are at present three different types; i. e., the 
flanged head, solid, straight roller bearing, the plain 
straight roller bearing and the taper roller. Of these 
three types, only the first and the last mentioned bear- 
ings take thrust as well as radial loads. 

It is the purpose of this article to point out a few 
of the advantages of the flanged head, solid, straight 
roller bearing, known as the Bower roller bearing, and 
it is possible that a few of the points considered by the 
designer (Mr. E. F. Bower) will be of interest. 
Development of Bower Bearing. 
The present type of Bower bearing has been devel- 



oped from a bearing used in the wheels of horse drawn 
vehicles, both heavy and light. The original bearing 
was adapted to the metal boxes used in the old type 
wooden hub, known as the Sarven hub, and was fur- 
nished complete with spindle, bearings and boxes. The 
change in manufacture of wheels and the adaptation' 
of the bearings to uses other than wheel work, has 
modified the bearing, both in design and manufacture, 
although the original idea of the straight roller, oper- 
ating between parallel raceways grooved to accommo- 
date the flanged head of the roller, is still held to. 
Bearings to Carry Two Loads. 
The ordinary installation of an anti-friction bear- 
ing demands not only a bearing that will take the load 
at right angles 
to the shaft or 
spindle, but also 
one that will 
take care of the 
load in the same 
direction as the 
shaft, such as the 
load caused by 
the side sway or 
thrust of a wheel 
passing over un- 
even roads. T' 1 ■ 
body of the roll- 
er of the Bower 
bearing answers 
satisfactorily the 
first demand, 
while the flanged 
head, running in 
grooves in both 
inner and outer 
take the lateral 




Homer Holler Hearing; with the Outer 
Race Removed to Show the Rail* an 
They Are Assembled In the Case. 



races, allows the bearing to 
or side thrust. It has been 
found from careful experiment that an accurately 
ground 45-degree angle on the flanges of the head and 
on the surfaces of the race ways in contact with the 
flanges on the heads, offers much less resistance to 
turning and gives greater 'capacity than any other 
form of flange, and for this reason the surfaces, resist- 
ing thrust loads, in the Bower bearings, are all ground 
at 45 degrees. 

The nearly perfect conditions, under which this 
bearing operates, can be seen from the accompanying 
sketch, which illustrates the fact that all loads have re- 
actions in the bearing parallel and opposite to the di- 
rection in which the loads are applied. 

Small Resistance and Great Endurance. 
The advantages of this type of bearing are many, 
as can be seen from a careful examination of the bear- 
ing. The straight roller, operating between parallel 
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the Bower Roller Hearing to Radial 
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race ways, offers 
a minimum of re- 
sistance to turn- 
ing. This holds 
true over a great 
range of. loads 
since the various 
parts of the bear- 
ing hold their 
same relative po- 
sitions at all 
times. Owing to 
the fact that the 
loads are carried 
over so great an 
area, there is 
p r a ctically no 
distortion and 
high efficiency is 
assured, as well as durability. 

While it is true that any material may be subjected 
to a certain number of changes in form, and there is a 
limit beyond which it is unsafe to go, but the margin 
of safety is wide in the Bower bearings because they 
are so little changed by the loads. This also makes 
for durability. 

Full Resistance of End Thrust. 
Besides this, the work of the bearing is divided so 
that a separate surface carries each load ; the radial be- 
ing carried by the body of the rollers and the thrust 
load being equally distributed on the heads of the roll- 
ers. This assures extra wearing surfaces and pro- 
longs the life of the bearing. 

Silence is another feature that has been obtained 
in the Bower bearing as a result of the long lines in 
contact. In the case of the radial loads, the line of 
contact is the entire length of the one or more rollers 
that are in action at any one time. In the case of the 
thrust loads, the line of contact is the length of the 
flange of each roller 
head multiplied by 
the total number of 
rollers. 

Finally, the fact 
that all necessary ad- 
justments are made 
by experts, where ac- 
curate gauges and 
means of measuring 
are at hand, assures 
satisfactory operation, 
this bearing requiring 
no attention aside 
from provision for 
lubrication. 

In general the 
flanged head, solid, 
straight roller bear- 
ing is adapted for any 
work where both ra- 



dial and thrust capacity is required. In wheels, trans- 
mission, etc., it lends to economical manufacture an l 
operation of any automobile, because of its easy in- 
stallation and because it requires no adjustment and 
at the same time gives unquestionable efficiency and 
durability. 

The manner in which this bearing has been re- 
ceived and the long list of users, both among automo- 
bile and parts manufacturers, are the best proof of the 
statements made in its favor. 



GAS SHORTAGE THREATENS TAXICABS. 



The shortage of gasoline in Paris is so severe that 
the taxi cab service may have to be discontinued. The 
oil companies say the shortage is due to the fact that 
they cannot get the tank boats, which carry the sup- 
plies, up the Seine to Paris. The Russian and Rou- 
manian supply, which is usually 20 per cent, of the 
whole, has been cut off. but gasoline can be had from 
America. The military has all the gasoline it needs 
and the civilians are asking whether they cannot be 
allowed some of it without hampering operations. 



KELLY-SPRINGFIELD TO REDUCE STOCK. 



It was proposed at a recent meeting of the Kelly- 
Springfield Tire Company's board of directors in New 
York City to reduce the par value of the common stock 
shares of the company from $100 to $25.. A special 
meeting of the stockholders will be held Nov. 30 to 
act on the resolution. The par value of the six per 
cent, cumulative preferred and the seven per cent, sec- 
ond preferred will not be altered. 



Edward F. Moloney has joined the forces of the 
New York branch of the Gibney Tire Company as 
manager. He was formerly manager of the solid tire 
division of the Firestone New York branch. 




Power Tranamlaalon Oraraet with the Shaft* Mounted on Bower Roller Bearing^ to RnlM Radial »■• 

Throat Loada. 
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THE EFFICIENCY AND ECONOMY OF THE 

MOTOR TRACTOR IN HIGHWAY HAULAGE. 

By R. W. SMILEY, Advertising Manager, Knox Motors Associates. 



I 'HE last 15 years have witnessed a rapid growth in 
* the size of transportation units. Locomotives, 
freight and passenger cars, as well as trolleys, have all 
greatly increased in size and capacity. Freight cars 
now carry at least twice what they did 15 years ago 
and locomotives can probably haul three times as 
much as formerly. 

Commercial vehicles may also be included in the 
list of transportation units the size and strength of 
which have greatly increased. 

Increasing the tonnage which can be moved at one 
load naturally reduces the ton-mile cost which must 
be charged against the commodity handled provided 
this increased tonnage can be moved without dispro- 
portionately increasing the investment and operating 



forts of one company, a type of motor vehicle which 
applies to the highway haulage of heavy tonnage the 
same principles that have made possible the hauling of 
tremendous loads over steel rails — namely, a gasoline 
tractor capable of moving loads of from live tons to 40 
tons over the highway. 

In perfecting the tractor and trailer method, sev- 
eral problems had to be worked out. For one thing, 
it was necessary to devise a plan so that the driving 
wheels of the pulling vehicle, or tractor, would have 
sufficient traction to insure against slipping when 
hauling heavy loads. Again, it was necessary to ar- 
range so that the trailing vehicle, or carrier, could be 
backed at will to any given position. Provision had 
also to be made for taking up the starting and stop- 




A Knox Tractor and a 10-Ton Seml-Traller Body In tap Service of the John F. Schjnadeke Coal Company, Brooklyn, K. V. 



cost of the larger hauling equipment. 

As applied to the conventional type of motor driven 
vehicle for highway haulage — the motor truck — cer- 
tain advantages, as well as certain limitations, are at 
once apparent. The first advantage is simplicity ; the 
motor truck is a single unit, which both carries the 
load and propels, or pushes it through a rear wheel 
drive. It is equally apparent, however, that there is a 
limit to the tonnage which can conveniently and eco- 
nomically be carried in this way. The motor is limited 
to what it can push through a rear wheel drive, the 
body of the truck itself is limited as' to cubical ca- 
pacity, and there is also a limit which, speaking rela- 
tively, is soon reached as to the tonnage which can 
economically be carried on rubber tires. , 

Obstacles to Haulage Capacity Overcome. 

Up to a comparatively few years ago these limita- 
tions of the motor truck seemed to offer definite ob- 
stacles to the plan of reducing the ton-mile cost of 
highway haulage by increasing tonnage moved at one 
time by the application of the gasoline engine. Dur- 
ing the last few years, however, there has developed, 
largely as a result of the unceasing and specialized ef- 



ping strains which accompanied the moving of in- 
creased tonnage. 

Sufficient Traction with Partial Load. 

A study of the tractor problem developed the fact 
that sufficient traction could be secured by placing 
from 25 per cent, to 40 per cent, of the paying load 
over the driving wheels of the tractor. That is to say, 
the front wheels and axle of the trailer were removed 
and the front end of the trailer was attached, by an 
ordinary king bolt pivot, to the rear of the tractor. In 
this form the carrying vehicle became a ''semi-trailer," 
and tractor and trailer together became a six-wheeled 
unit. This combination abo solved the second prob- 
lem of being able to back the trailer into any desired 
position, the operation then being the same as that of 
backing a wagon with a team of horses. 

The important problem of providing for the absorp- 
tion of starting and stopping ' hocks was worked out 
in an ingenious way by the Knox engineers by entire- 
ly isolating the rear axle from the tractor chassis it- 
self (a patented Knox feature) and mounting over this 
rear axle an independent set of heavy semi-elliptic 
springs to support the weight of the forward end of 
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A Knox Tractor and a Type of Semi-Trailer I'aed by the (ioodman Conatruetlon 
Company of Mew York City to Haul Heayy Steel Glrdera. 

the trailer. In this way the resilient cantilever springs 
supporting the power plant, chassis and transmission, 
were absolutely freed from the burden of supporting 
any part of the paying load and were also enabled to 
cushion most.' -effectively the shocks of starting and 
stopping' heavy loads. 

, Tractor Primarily a Pulling Vehicle. 

The tractor, then, is primarily a pulling vehicle. It 
has been variously called "a land tugboat." "a gasoline 
horse," "a highway locomotive," etc.. because of the 
way in which its power is"applied. It has overcome all 
the obstacles which formerly limited, and which still 
limit, the tonnage that can economically be carried in 
motor trucks. 

First: The tractor operates in accordance with the 
universal conclusion of transportation engineers the 
world over — that loads which are too heavy to be car- 
ried economically, can be hauled efficiently and profit- 
ably. T h e tractor 
hauls its loads. With 
a single or "semi" 
trailer it constitutes 
a six-wheeled unit 
with the energy of 
the motor exerted as 
a pulling force. In 
reality. since the 
rear or power wheels 
of the tractor be- 
come the front 
wheels of the semi- 
trailer, it supplies 
the paying load with 
a front wheel drive. 
A d d i t i onal four- 
wheel trailers may 
be added, if desired, 
so as to form a train, 
making it possible in 



this way to haul as much as 40 tons 
at a time. Thus by serving as a pull- 
ing, instead of a carrying vehicle, 
the Knox tractor furnishes hauling 
power sufficient for the most severe 
demands of heavy haulage. 
Load Carried on Inexpensive Tires. 

Second. The rubber tire limita- 
tion of motor trucks disappears with 
the introduction of the tractor and 
trailer plan, which allows from 60 
per cent, to 75 per cent, of the pay- 
ing load to roll on the steel tires of a 
semi-trailer. Moreover, where tour- 
wheel trailers are used, the total 
load rolls on steel tires. The econ- 
omy of highway haulage most or 
all of which can be done on durable, 
inexpensive steel tires, as compared 
with short-lived, expensive rubber 
tires, is, of course, too obvious to require comment. 

Third. A motor truck, being a carrying vehicle, is 
designed for a few special purposes and is unsuited to 
others. Therefore, in order to show returns on its 
investment cost it must be used constantly in that par- 
ticular form of service. The tractor, being a detach- 
able, interchangeable power plant, can be transferred 
from one form of service to another, merely by chang- 
ing the trailer equipment. It is a highly economical 
vehicle, therefore, because its possible field of useful- 
ness as a power plant is almost unlimited. 

Tractor Can Be Operated Constantly. 
Fourth. Unlike the motor truck, the tractor is not 
obliged to remain idle during waits for loading or un- 
loading. It is only the trailer — the inexpensive part 
of the outfit — which is obliged to take this "time out." 
One tractor can keep several trailers and several load- 
ing crews busy, hauling one or more trailers, while 
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The Knox Tractor Can Be Quickly Detached from Trailer* for 
Loading or Unloading and Set at Other Work. 

others are at the terminals being loaded or unloaded. 
Thus it adds another item to the economies of heavy 
highway haulage by eliminating the costly element of 
"idle time." 

Fifth. A great variety of bodies can be used with 
each trailer — low-hung wagons for hauling stone, 
stones, safes, etc. ; bottom dumping ; rear dumping ; 
long or short trailers ; passenger 'buses ; structural 
steel and lumber vehicles, the majority of which are 
prohibited for use on a truck. 

Sixth. A tractor with the proper hitch has immense 
power to move objects on rollers or drag them on the 
ground. 

Efficiency in Special Works. 

In the hauling of loose material — crushed rock, 
gravel, coal, etc., the tractor not only hauls loads of 10 
tons in a rear dumping trailer, but by means of a hy- 
draulic hoist operated from the driver's seat by the 
tractor motor, raises this heavy load to its full height 
in 50 seconds. Due to the broad. 10-inch tires on the 
trailer, the 10-ton 



load does not cut 
into the road sur- 
face, but acts 
rather as a road 
builder. 

St r u c t u ral 
steel, lumber and 
similar commodi- 
ties requiring long 
trailers are hauled 
by the tractor 
with the same 
ease as rear or 
bottom dump 
trailers. For ex- 
ample, a Knox 
tractor in the 
service of the 
( i o o d man Con- 
tracting Company 



of New York Ctiy averages 34 miles a day, making 13 
trips and hauling from seven to nine tons on each trip. 

By using one semi-trailer and four four-wheeled 
trailers, Peters & Baird of Wadsworth, O., haul over 
18 tons of crushed rock per trip, with a Knox tractor. 
This hauling is being done over two miles of paved 
roads and one mile of dirt road. 

The tractor also makes an ideal power plant for 
the hauling of all types of fire apparatus. Several im- 
portant economies are made possible in this field of 
hauling, one of the most obvious being that the horse 
drawn equipment need not be discarded, but may be 
retained and "tractorized." 

In short, the tractor and trailer principle is destined 
to establish itself firmly and permanently in the field 
of heavy hauling for the simple reason that it gives 
the largest hauling capacity for the smallest original 
investment and at the minimum upkeep cost. 



ELECTRIC GARAGE SERVICE. 



Klectric garages that have usually been conducted 
with a flat rate policy are beginning to adopt a system 
similar to that generally the vogue for gasoline ma- 
chines, by which the owner pays for what he gets. 
With this system a definite charge, $8 in some in- 
stances, is made for delivering or fetching the car from 
40 to 60 times each month. A deduction of 20 cents 
is made for each time less than' 40 and an additional 
charge for each time in excess of 60. The elmrge for 
current is specified also and is based on the price for 
charging current made by the central station in the 
community. A charge of about $20 per month is made 
for general care of the car. cleaning, polishing, etc. A 
charge for dead storage is made if the car is laid up 
for more than 10 consecutive days of any month. 
Drivers are furnished for 50 cents an hour if desired, 
the owner taking all responsibility for what may hap- 
pen to the car. 




Home Steam Fire Pump Converted by the I'ae of a Knox Tractor to Have the Moat Practical Service 

at the Minimum of Expense. 
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Contributed by the Hyatt Roller Bearing Company. 



FOR the work it does and the service it gives, there's 
nothing on wheels the equal of the motor truck. 
It carries heavy loads. It works long hours. It 
sees constant service. It is seldom given much care 
or attention. It sustains the heavy shocks and jars 
which solid tires will not cushion. Often it is over- 
loaded, overworked, neglected and abused. 

No matter what treatment it receives, the owner 
expects his truck to work and to keep on working. He 
has plenty of time to use it, but little time to repair it. 
He buys a truck for utility — not for repair-bill-ity. 

The truck is expected to run a certain number of 
hours a day. It's safe to say that nine times out of 10 
the time the truck works is exactly the time the driver 
works. When it stops — he stops. He hasn't the time 




The Driver Can Keep HIm Truck Moving- with ■ Heavy Load and Eat If Neeeaaary, but 
Horae* Hint of Necessity Stand While Feeding;. 

to adjust a nut here or pour a little oil there. He is ex- 
pected to spend his time in hauling goods, and not in 
nursing the conveyance. Time is too valuable to be 
lost in constantly tinkering with the machine. The 
truck that requires it is a nuisance. 

There are very few trucks of that kind. Manufac- 
turers are not ambitious to be builders of a nuisance. 
They want to make trucks — trucks that are trucks — 
trucks which will meet all conditions. 

Many difficulties have been encountered in build 
ing such a vehicle. Little insignificant parts which 
seemed of no consequence, turned out to be of a great 
deal of consequence because of the trouble they made. 
Such a part was the bearing. 

The bearings used in automobiles, particularly in 
motor trucks, would often break down under the 
shocks and strains to which they were subjected. Wear 
was excessive. They were everlastingly needing oil- 
ing and adjusting. In short, they were a constant 
source of trouble and annoyance. 

A strong demand was felt for a bearing which was 



not always in need of attention. As a result of deep 
study and exhaustive experiment, that demand was 
finally answered in the Hyatt roller bearing. Of this 
particular make of bearing the high duty type was 
found to be most satisfactory. 

Construction of the High Duty Type. 
The high duty bearing consists of an inner and 
outer race, cage and rollers. 

Spirally wound bands of special analysis steel are 
cut into rollers of the required length, then subjected 
to a scientifically correct heat treatment, after which 
they are ground to absolute accuracy. The finished 
product is a hollow, spiral roll of chrome vanadium 
steel — the bearing roller. These rollers, which sur- 
round the shaft or axle, are aligned by being mounted 

in the rigidly built cage. 

On the outside of the roll- 
ers is fitted a steel race. An- 
other fits inside the series of 
rollers, in the centre of the 
cage. Both these races are 
made of special analysis steel, 
carbonized, heat treated and 
ground to extreme accuracy. 
Strength of the Hollow Roller. 

The Hyatt flexible roller 
will not crush under the 
heaviest load it is designed to 
carry. If there is no fault in 
designing of the truck, and the 
bearing is properly built into 
it, overloads may be carried 
and unnecessary strains en- 
dured with a great deal more danger to other parts of 
the truck than to the bearing. 

Each bearing is designed to carry up to a certain 
maximum load at a given rate of speed. To greatly ex- 
ceed that capacity, of course, endangers the continued 
satisfactory results which the bearing may be depend- 
ed upon to give under proper conditions. 

Its strength does not depend on solidity, but rather 
on the quality of the steel from which it is formed. In 
the winding process the steel fibres form an arch, and 
add enormously to the strength of the roller. The fine 
quality of the steel guarantees a resistance to loads 
and shocks much greater than it will ever be called 
upon to stand. 

Flexibility. 

The hollow in the roller gives it a wonderful ad- 
vantage over the ordinary rigid type. It loses none of 
its strength and gains flexibility. Instead of rigidly 
meeting sudden shocks, it so conforms to the strain as 
to present a full contact along its entire length. 

The flexible rollers adjust themselves to irregular- 
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The Element* of a Hyatt Roller Bearing, the Two Karen and 
the Caxe Carrying: the Roll*. 

ities. They absorb vibration. Bumps and shocks are 
not directly transmitted to the surrounding parts. 
There is less train on those parts. Wear is not exces- 
sive. Permanent loss of alignment or actual breakage 
never results because of a sudden shock having been 
conducted through the roller. 

Self-Lubricating. 

The oil carrying capacity of Hyatt bearings is 
greatly increased by this hollow in the roller. The 
hollow center serves as a reservoir for the lubricant, 
making it unnecessary to add oil nearly so often. The 
driver is spared the inconvenience of having to squirt 
oil into the most inaccessible places every time he 
drives the car. 

In the making of Hyatt rollers, strips of steel are 
wound so that a spiral slot runs the entire length. In 
the assembly of the bearing, these slots are made to 
alternate from right to left. When in motion they 
fill with lubricant and distribute it constantly over the 
surface of the roller. A steady, continuous circulation 
of oil is assured. 

Perpetually Clean. 

Hyatt roller bearings are "dirt proof." The rollers 
are never worn away by particles of grit, because they 
clean themselves automatically while running. The 
dirt particles on the roller surface are forced through 
the spiral slot to the hollow inside. They cannot es- 
cape meeting this spiral slot, as the roller turns. "Grit 
grind," the cause of 95 per cent, of all wear in bear- 
ings, is never present in a Hyatt bearing. 

Never Need Adjusting. 

Some bearings are made adjustable. Naturally, it 
is expected they will need adjusting. Such a bearing 
is at the mercy of every inquisitive mechanic who finds 
the opportunity to tamper with it. Even those who 
are most competent sometimes go wrong in making 
the adjustment, causing additional trouble and un- 
necessary expense for the car owner. 

Why should bearings need adjustment at all? The 
obvious reason is to take up the wear they have suf- 
fered. Unnecessary wear means more frequent ad- 
justments. One wrong adjustment means a new 
bearing and possibly new gears — a new axle — or other 
new parts. 

It was learned that the natural wear of bearings 



could be so reduced that no adjustment was necessary 
even after enormous distances had been covered by 
the truck of which they were a part. The little wear 
which is bound to occur could be reduced to an abso- 
lute minimum. 

That is exactly what the Hyatt Roller Bearing 
Company has done. The flexible feature of the hollow 
roller causes the bearing to suffer no harm from sud- 
den bumps and jars. A steady flow of oil and a clean 
bearing surface makes rapid wear impossible. The 
material from which the bearing is built is of the great- 
est wear-resisting qualities. 

It has been found that in many Hyatt bearings 
which had seen thousands of miles of service, the wear 
they had suffered was imperceptible in fact, they were 
good for many more miles of running. These are not 
isolated cases which might be accounted for under the 
old "exceptions to all rules" belief. They are not ex- 
ceptions. Such records are the rule. 

The Maintenance of Quality. 

The high duty type of bearing is a development. It 
is the culmination of a long period of study, experi- 
ment and experience. 

Special steels of different analyses were selected. 
Each was subjected to various heat treatments. The 
product of each process was carefully examined and 
tested until finally a hard, wear-resisting material was 
evolved which was highly elastic, and one in which 
crystallization and the possibility of breakage was en- 
tirely eliminated. 

To insure the maintenance of this high quality in 
the product, exacting metallurgical and physical tests 
are made of the raw material. Samples are taken from 
all the raw steel received. Not only must the samples 
meet the tests made in a fully equipped physical and 
chemical laboratory, but a number are carried through 
the entire heat treatment in order to insure that the 




There la So Reaaon for Adjnatlna; Bearlna* When the Machine 
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best results are being achieved in the manufacturing 
process. 

But the inspection does not end there. The most 
competent and careful supervision has been estab- 
lished. Electrical pyrometers make it possible for 
technical experts to watch and govern the temperature 
of every furnace. Wonderful testing equipment de- 
termines the physical properties of the material in 
every state of the manufacturing process. Any 
irregularity is corrected immediately. A high stand- 
ard has been set and that standard is constantly being 
maintained. 

Proof of the Pudding. 

After all, performance is the acid test. Claims are 
easy to make, but sometimes hard to substantiate. 

Tests and experiments have shown that Hyatt roll- 
er bearings were exceptionally well adapted for the 
work they were expected to do. But tests and experi- 
ments, no matter how complete, could not duplicate 
the conditions of actual service. So actual service 
records were obtained. They showed conclusively that 
Hyatt roller bearings, properly designed and built into 
a truck, could be depended upon to outlast the truck 
itself, if given only ordinary attention. 

The principle of the Hyatt bearings is correct. Its 
development is thorough. The greatest possible care 
is exercised to assure uniformity in manufacture. Qual- 
ity is the great consideration. 

Working under normal conditions no bearing gives 
better service. But even when overloaded, abused, 
imperfectly aligned and improperly mounted — the 
owner will be astonished at the consistent, dependable 
performance of Hyatt roller bearings. 



COST OF FREIGHT TO ENGLAND. 



BOOK ON AUTOMOBILE SPRINGS. 



A book thoroughly covering the subject of auto- 
mobile springs in all details has been published by the 
Detroit Steel Products Company, Detroit, Mich. This 
gives in a popular, easily understandable way, the his- 
tory of spring construction and a thorough discussion 
of all the technical considerations that enter into 
every phase of modern spring making, their design, 
lubrication and the metallurgy of the steels that are 
used in their construction. Factory methods of con- 
struction are also treated. The book is extremely 
readable and should greatly interest everyone who 
seeks knowledge of the details of an important factor 
in automobile design and construction. 



Henry Jossman has been appointed sales manager 
for the Columbia Truck and Trailer Company, which 
recently moved to Pontiac. Mich., from Kalamazoo. 
He was formerly with the Oakland Motor Car Com- 
pany. 



J. D. Cotton has been appointed advertising man- 
ager of the Four Wheel Drive Motor Company of Clin- 
tonville, Wis. 



The Shakespeare Motor Company, Ltd., of Lon- 
don, which builds trucks in the United States for im- 
portation into England, has given a British trade pa- 
per an insight into the cost of shipping the trucks from 
this country and delivering them there. It recently 
shipped three two-ton chassis to London at the fol- 
lowing cost : 

Inland freight to New York Jill. 37 

Insurance 102.00 

Handling In New York 27.50 

Total In America $240.S7 

Shipping freight $647.75 

Entry clearance, unloading and unpacking 83.12 

Total in England $730.87 

Total 971.75 

Per truck $323.91 

Although the vehicles with their crates weighed 
only nine tons, the company was charged for 40 tons, 
on the basis of bulk, as 40 cubic feet is reckoned as one 
ton. These freights are abnormally high at present 
owing to the war. Yet that these extra expenses even 
without a tariff are a substantial handicap to Ameri- 
can producers seeking a market in England is evident. 



FOUR SIZES OF AUTO TRAILERS. 



H. C. Randolph of Jonesville, Mich., successor to 
the Standard Auto Trailer Truck Company, has begun 
the manufacture of trailers. These are sold for $45 
upwards, according to load capacity, the kind of tires 
and the kind of axles. The trailer with 1000-pound 
capacity has l>£-inch steel or rubber tires, that of ca- 
pacity of 1300 pounds has 1 '4-inch steel or rubber 
tires, and that of a load capacity of 1600 pounds has 
1^-inch steel or rubber tires, while 1 •/2-inch steel or 
rubber tires . are used for the trailer that carries 2500. 
The body is six feet 10 inches long, 38 inches wide and 
seven inches deep. The net weight of the trailer is 
350 and the shipping weight 425 pounds. 



WESTERN TIRE AND RUBBER COMPANY. 



The W estern Tire and Rubber Company of Kan- 
sas City, Mo., has reorganized under the laws of Ohio 
and is building a factory in Akron, where its line of 
tire accessories will be made and in addition 400 tires 
a day will be turned out. The company is styled the 
General Rubber Company and its capitalization is to 
be $200,000. 



The Duplex-Power Car Company of Charlotte, 
Mich., has re-elected its officers. They are Frank P. 
Town, president ; Frank E. King, vice president ; Hor- 
ton H. Bryan, treasurer, and M. J. Lamson. secretary. 



For the second time this year the stockholders of 
the Republic Motor Truck Company have voted to in- 
crease the capital stock of the company. It is raised 
this time from $250,000 to $500,000. 
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UTILITY OF THE COMBINATION WRENCH SET. 



By F. E. CHASE, Advertising Manager, Frank Moss berg Company. 



<<K TECESSITY is the mother of invention." It is 
l\ an old saying and a mighty true one, and may 
be very nicely applied now to combination wrench 
sets or socket wrench sets as some prefer to call them. 

A short 10 years ago this type of wrench set was 
in its infancy, but so also were motor vehicles, motor 
boats and innumerable other kinds of engines and ma- 
chinery. 

Gradually, year by year, you have witnessed the 
wonderful development along these lines. Perhaps 
the development has been more noticeable to the gen- 
eral public in the varied and complicated types of auto- 
mobile and motor truck engines. 

As these powerful little motors have 
increased in efficiency from year to year, 
their construction has demanded the plac- 
ing of nuts and bolts in more and more in- 
accessible places, where they could not be 
reached by the ordinary type of wrench. 
Hence the necessity arose of devising 
wrenches which would reach these places 
quickly and efficiently, and as a result, we 
find the modern combination socket 
wrench set. 

The increasing demand brought many 
styles and assortments. 

The essential parts which go to make 
up the combination wrench set of today 
may be divided roughly as follows : 

Hexagon and square sockets, handles 
to fit these, of various kinds and sizes ; ex- 
tension bars of different lengths and types, 
a universal joint, screw driver bits of dif- 
ferent sizes and a very complete set of 
double end open end wrenches. 

In some cases, pliers, a drill, an alliga- 
tor wrench, an adjustable wrench and a 
cotter pin puller have been added. And in event of 
sets being especially intended for gasoline engine work, 
spark plug sockets are usually added. 

Concentrated efficiency, simplicity, strength and 
accuracy of design, together with the "get-at-and-fit- 
the-nut" feature, have ever been the key note of the 
successful combination wrench set manufacturer. 
Construction. 

The sockets are perhaps the most essential part of 
a set of this kind, and care should be taken in selec- 
tion, to see that these are of the thin, drawn steel type, 
as in modern engine construction, nuts and bolts are 
often found imbedded in places that will not admit of 
more than % inch to 3/16 inch clearance. Thus it will 
be seen that the old style heavy cast or forged sockets 
are useless in such cases. 

In some instances, to gain clearance, it has even 
been found necessary to taper the socket at the head 



edge, as is the case in order to properly fit the rear 
axle housing and cylinder base nuts on Ford cars. 

Tension springs and spring tension balls are a 
necessary adjunct to the well ordained combination 
wrench set of today, as it is not enough that the parts 
should go together readily and efficiently, but quite 
as important that when they are once adjusted they 
should "stay put" and not drop apart at an inoppor- 
tune moment. 

Socket manufacturers usually allow 1/32 inch 
clearance between the inside of the socket and the nut 
it is intended to fit, and as the pressure is equal on 




A Typical Combination Wrench Set for Garage or Service Station Use. Ade- 
quate for All C'laaaea of Work. 

each face of the hex or square, as the case may be. it 
is reasonable to assume that this class of wrench is 
more effective than the ordinary kinds which grip only 
two surfaces of the object. 

Best results will follow if sockets are used only 
on the correct sized nut or bolt for which they are in- 
tended. Should the nut be too small, it is liable to 
split the best socket that can be made. This, in jus- 
tice to the manufacturers who are striving to maintain 
an absolute guarantee under all conditions. 

Perhaps next in importance is the ratchet or fric- 
tion handle, as the case may be. into which the sockets 
and extension bars fit snugly and are held firmly in 
place by means of a little tension spring. 

Many types of socket handles are in the market, 
but the 10-inch pressed steel reversible ratchet handle 
seems to be perhaps the most popular with mechanics, 
there being practically no lost motion in operation. 
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and the ratchet is positive. 

The extension bar is so constructed that one end 
will take the various sizes of sockets so that when it 
is connected up with the handle the operator is en- 
abled to reach nuts and bolts which could not be got- 
ten at by the short reach of the socket and handle 
alone. 

To still further augment the usefulness of this 
handy little contrivance, the universal joint may be 
added to the further end of the extension bar, this be- 
ing held firmly in place by means of a small steel ball 
and tension spring, and taking the socket at the ex- 
treme end in a like manner, one may now reach around 
a corner, so to speak, or reach a nut or bolt which 
would otherwise be impossible to get at. 

The screw driver bits are by no means an unneces- 
sary adjunct to this resourceful little outfit, and in the 
case of the combination here illustrated, this little bit 
binds firmly into the end of the extension bar, and 
this when connected up with the handle, forms a com- 
plete ratchet screw driver. 

While it is always possible for one to get any and 




Illustrating the Wrench Adapted for Working at Angle* In 
Space Too Limited for a Straight Leverage. 



all parts of sets which may be best adapted to his par- 
ticular needs and thus make up his own set, neverthe- 
less, manufacturers have spared no pains in making 
up carefully selected sets which will meet almost any 
emergency. 

It is an old adage that "the proof of the pudding 
is in the eating," and thus it is that the vast uses of 
these combination wrench sets, brought about by the 
ever increasing complexity of engine construction, 
causes them to be found in every well equipped shop 
and garage in this country and abroad today. 

They are practically indispensible to the owners 
and operators of motor trucks, automobiles, motor- 
cycles, motor boats, flying machines and gas and gaso- 
line engines. 

They are also very useful aids to constructors of 
steel bridges and buildings, etc. In fact the only lim- 
itation that might be placed upon these wonderful lit- 
tle sets would be a class of construction that does not 
require nuts or bolts, and even then, we find the rat- 
chet screw driver for the carpenter and builder. 



TRUCKS WILL CHEAPEN RATES. 



Development of Water Freight Lines Prac- 
tical by Motor Truck Haulage. 



In every part of the country the competition of 
the railroads has been disastrous to the steamer 
lines that once plied the rivers. Great cities built on 
water ways in the days when steamers carried im- 
mense volumes of freight have not developed consist- 
ently and have not made consistent progress since the 
railroads have carried the freights. 

But in the motor truck the river steamer lines have 
found an ally which W. D. Dobson, secretary of the 
Trade and Commerce Bureau of Portland, Ore., thinks 
may restore the inland water way traffic to some of 
its early importance if it does not make vast new de- 
velopment possible. 

"All students of traffic know that the river has 
failed as a freight carrier because its service stopped 
at the bank. Such freight as lay beyond the bank was 
not available owing to the expense of hauling by team. 
To make the entire distance by railroad on cars loaded 
nearby was cheaper," he said in a recent talk to the 
Automobile Trade Association of Portland. 

"Although the river haul has always been much 
cheaper than the railroad, that saving was more than 
absorbed by the expense of getting the goods to the 
river and getting them away from it again at destina- 
tion. The railroads naturally resisted to the last any 
effort to make them give low rates for short runs to 
river points to build up a feed system for river trans- 
portation, and thus give aid and comfort to a competi- 
tor. 

"But the motor truck is changing all this. It has 
shown that for short distances it can compete with 
electric or steam lines and even with river transporta- 
tion in cost. Wherever hard surfaced highways go the 
motor truck follows with low rates, quick service and 
the most adjustable form of land transportation yet de- 
vised to serve as a feed or distributive system. 

"The truck has great importance for Portland. It 
has come just at a time when the Columbia river has 
been fully opened to navigation. A part of the big 
plan for the development of traffic on the river is to 
build paved highways to wharves along the shore and 
put on these motor trucks which will carry the freight 
of the merchant, the farmer, the dairy man and the 
truck gardener, to and from the steamers. On the 
banks of the river are to be modern handling devices 
to give the lowest costs for transfer and for storage." 



Gasoline continues to rise rapidly in all parts of 
the country, as the demand has taken the stored sup- 
plies of crude oil which were in stock in the producing 
fields early in the year. It has now reached 23 cents 
retail in New York City, the highest point in the coun- 
try, although increases have been made in price all 
over the country. 
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POWER WAGONS BEST FOR ALL-CITY HAULAGE. 

Four- Year Study of Transportation Equipment and Methods by Massachusetts Institute of 
Technology Shows That in Existing Conditions Trucks Are Most Economical. 



continued over four years and 
treated with great detail the conditions, results 
and costs of hauling in cities by horses, electric and 
gasoline trucks, has just been made public by the Mas- 
sachusetts Institute of Technology. The work was 
done by Harry F. Thompson of the electrical engin- 
eering department of the school, and was financed by 
the Edison Electric Illuminating Company of Boston. 

The most significant conclusion from the stand- 
point of those interested in trucks is that trucks can 
and do even under the present imperfect conditions 
yield results equal or superior in economy to horse 
service in every sort of haulage, with the single excep- 
tion of deliveries of bulk goods within a two-mile 
limit. 

In view of the fact that transporta- | 
tion systems have not yet been adapt- 
ed to mechanical haulage and that 
many of the arrangements and methods 
are still those that developed with or 
were adapted to horse delivery, this in- 
dicates that the horse will be practi- 
cally eliminated from city delivery f 
when haulage conditions come to be £ 



partment store must handle, another to bulk goods, of 
which coal is typical, and a third to freight hauling 
between stations and warehouses. 

Delivery of each sort was divided into three classes 
on a basis of distance — one zone within two miles of 
the loading points, one from two to six miles, which 
is about the limit of electric operation on a single bat- 
tery charge a day, and one beyond six miles. 

The summary of results shows that within the two- 
mile zone the conomy of horse drawn and electrical 
vehicles is substantially the same ; from two to six 
miles, or the limit of its effective use, the electric is 
cheaper than the horse and the gasoline truck ; that at 
eight miles the gasoline truck becomes more econom- 
ical than the horse, and that beyond the range of the 
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FIk. 1 — Plot of the 



more fully adjusted to the require- 
ments of the truck. 

Four Years of Investigation. 

In preparing the paper the work 
continued over four years, from 1911 
until well into 1914. Detailed studies 
of hundreds of haulage systems were 
made in the city of Boston. Tape re- 
corders were, attached to vehicles of all 
types and these were figured up 
against detailed cost records and rec- 
ords of work done which were made 
by the concerns operating the trucks. 
Many instances were also secured from 
other large cities, not only in the East, but all over 
the country. 

Conditions and results were found to vary greatly, 
but a general average of all the performances was 
taken by means of curves and on these general aver- 
ages the conclusions of the report are based. While 
the variation in individual experiences shows that 
they cannot be taken as infallible guide to the results 
of truck operation, they constitute a much more re- 
liable basis than has previously been available for es- 
timates on the subject. 

That part of the study relating to the compara- 
tive value of hauling methods is divided into three 
sections — one relating to parcel delivery, such as a de- 
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electric the gasoline vehicle is at present the only 
economical means of delivery. See Fig. 1. 

Fuel Cost Minor Item. 

To take care of variation in the price of gasoline or 
of electric current, these curves were plotted to show 
results with electricity costing two cents per kilowatt- 
hour and four cents per kilowatt-hour, and gasoline 
costing 12 cents and 20 cents a gallon. As the cost of 
energy is only from six to 10 per cent, of the total cost 
of operation, these changes in price are shown to have 
little or no effect on the comparative economies. 

In the case of bulk goods, the two-horse truck is 
shown to be cheaper on deliveries in the two-mile zone 
than either the five-ton electric or five-ton gasoline 
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Miles between loodmq ond unloodinq points 
Vlg. 2 — Plot of the Est I Bate* Made for the Delivery of Coal In an Urban Business, 

truck; at two miles the electric becomes the cheaper 
and continues so to the limit of its range of operation, 
and at 3*4 miles the gasoline truck becomes cheaper 
than the horse. See Fig. 2. 

In the case of freight hauling to and from stations, 
the comparisons are made between a two-horse team 
and a two-ton electric truck. The cost per trip is 
shown to be substantially identical. If it were possi- 
ble — and no doubt it is — to reduce the average stand- 
ing time at warehouses from .7 to .4 of an hour and at 
the station from an hour to .7, the electric truck would 
show a saving of seven cents per trip. 

The report indicates the opinion that the econom- 
ical zone of the electric truck could be extended in 
both directions by intelligent effort. It could be made 
more efficient on short hauls by reducing standing 
time, and more efficient for longer 
hauls by the use of boosting equip- 
ment for recharging the batteries, or 
by the battery exchange plan. 

The investigation of the general 
•conditions of city haulage disclosed 
nothing that has not been generally 
known by truck men. It indicates that 
■the expense estimates made by many 
truck manufacturers have been proved 
by an average of actual expenses of 
many operators to have been in gen- 
eral too low, but this has not greatly 
effected the comparative economy, as 
the careful analysis of horse costs 
made has shown horse expense to be 
generally higher than most horse 
•operators have supposed, if indeed, 
they had any reliable knowledge on 
the subject. 

The average mileage of a horse 



over city pavements is shown to be 
about 15 miles, though some do 18 or 
20, and may for short periods do 25 
miles. The average speed of horse 
travel is about four miles an hour, so 
that if he does 15 miles he is actually 
in motion only 3kJ hours and is 
standing 6J4 hours. 

As a result ot this the arrange- 
ments for loading and unloading have 
been such as to consume about the 
time the horse needed for rest in load- 
ing and unloading. If the rest time 
were cut down it would be necessary 
to change horses in the middle of the 
day and that would offset the saving 
made by the more steady operation. 

The two inherent advantages of 
trucks over horses are that they move 
faster and that there is no physical 
tiring of motive power. In many in- 
stances the truck is more economical 
than the horse, even operating under the horse condi- 
tions of long standing time, and as standing time is re- 
duced truck efficiency increases. 

As long as horses were the only means of hauling 
most firms regarded the delivery system as a neces- 
sary evil and gave it very little supervision or atten- 
tion, and were often ignorant of haulage costs. Some 
trucks were at first operated with the same careless- 
ness, but the tendency of truck operation has been 
to increase the degree of supervision given to both 
truck and animal hauling. 

The adjustment of conditions to the needs of the 
motor truck has made much progress with chutes and 
dump bodies for bulk goods, crate bodies, interchange- 
able bodies and so on. The use of a speedy vehicle, 
such as a truck, has had a psychological effect on the 
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men which speeds them up as compared to the way 
they work with horse teams. 

Conditions in the haulage of freight from stations, 
warehouses and stores were found to be very ineffi- 
cient. Much time was lost at the freight station, but 
considerably more at warehouses, because goods were 
not ready or elevators were busy or some similar 
cause. Another great source of loss lay in the fact 
that many of the vehicles ran with only part of a load 
for much of the working day. 

The time studies showed 
that an average of 29 minutes 
was required to unload at the 
freight houses, as compared 
with 38 minutes at the ware- 
houses. The average loss of 
time in waiting for a platform 
at the Boston freight stations 
was only 10 minutes a day. 

A study of the loads carried 
to and from the stations in 
New York and Boston indi- 
cated that the horse rigs were 
usually loaded to only one-half 
of what they could have car- 
ried. A system by which all 
trucking would be done by the 
railroads or by a single truck- 
ing organization might elimin- 
ate much of this waste, but is 
probably impossible at this 
stage of development. 

Suggestions for truck oper- 
ators drawn from this part of 
the truck investigation, are 
given as follows: 

The work of a truck should 
be routed with a view to avoid- 
ing idle standing time and un- 
necessary retracing of the 
route. 

Every reasonable effort 
should be made to keep mov- 
ing; in operating a mixed sys- 
tem of horses and motors, it 
should be remembered that a 
motor represents more invest- 
ment and more earning power 
than a horse wagon. 

The mechanism of a truck 
should be carefully inspected 
at least once in two weeks and 
a written report thereon made 
to the superintendent. 

A truck should be entirely overhauled once each 
year in order that worn parts may be located and re- 
placed. 

All abuse of a truck, especially overloading and 
overspeeding, should be prohibited. 



The interest of the driver in the condition of his 
machine should be promoted, as the vehicle is fur- 
nished by the company to assist him in performing his 
work; so far as possible a certain machine should be 
assigned to each driver. 

An accurate record should be kept of cost items 
and performance for each truck ; this will assist in ar- 
ranging the work of the vehicles ; it will stimulate the 
driver to his best effort and it will be valuable in any 
discussion with the manufacturers of the trucks or 
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Fig. 4 — Klectrlc Truck Maintenance Expense, Including Lubricant*, Tire Renewal*, Bat- 
tery, Repairs and Painting: Black Circle Represents Lead Battery with Pasted Plates; 
Point Within a Circle Represents Edison Battery; Point Within a Square Represents 
Ironclad-Exlrie Battery; X, Trucks More Than Fours Years Old When Reported; Cross, 
Trucks Less Than Six Months Old When Reported; Numbers Refer to Number of 
Trucks Represented by the Point. 

their equipment, which may logically be expected. 

A wide canvass of truck users was made to secure 
cost data. This canvass covered 32 companies, oper- 
ating 780 electric trucks, 41 companies operating 401 
gasoline trucks and 54 companies using ?<7S7 horses. 
In the analysis of this cost data, to arrive at a rep- 
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resentative or average expense, it was sought to estab- 
lish the extent to which each expense item for a given 
period, say one year, varied with the distance travelled 
by the truck during the year, the age of the truck at 
the close of the period, the number of days the truck 
was operated during the period. Some items, such as 
tire expense, depend on the distance travelled ; others, 
such as labor, on the number of days the truck was 
operated. Such items as tire renewals, repairs, paint- 
ing and battery renewals were included under the term 
"maintenance expense." 

This analysis as shown in the curve of Fig. 3, 
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Flu. S — ftasollne Truck Maintenance Rxpense, InrludlOK liubrlcanta. Tire Renewals, Repairs and 
Painting: Black Circle Repreaen Ik Solid Tlrea Used; Point Within a Circle Represents Pneumatic 
Tires | X. Trucks More Than Four Years Old When Reported! Cross, Trucks, Less Than Six 
Months Uld When Reported) Numbers Refer to Number of Trucks Represented by the Point. 

showed that maintenance on the whole varied directly 
with mileage. This is not true where the mileage is 
either very low or very high for the year, but for or- 
dinary use under ordinary conditions it was found to 
be approximately correct. 

In several instances reports were had upon the 
same truck or trucks at different periods in their age, 
so that comparative maintenance expense for several 
years could be judged. In the case of electrics this 
led to the conclusion that maintenance expense stead- 
ily increased during the first 18 months of the car's 
age. and then remains practically constant up to four 



years, which was the limit of the investigation. With 
gasoline cars the maintenance expense was found to 
increase steadily for the first three years and then 
more slowly for the fourth year. 

Maintenance Cost Per Mile. 
The average cost of maintenance per mile was then 
plotted for both electric and gasoline trucks of various 
sizes. As shown in Fig. 4, maintenance is consider- 
ably more with electric trucks if lead batteries are used 
than if Edison batteries are employed. The figures are 
with Edison batteries : 1000 pounds capacity, 4J4 
cents; 2000 pounds capacity, five cents; 3000 pounds 

capacity, 5J4 cents. 
With lead batteries 
the results were : 1000 
pounds, 6 1/3 cents; 
2000 pounds, 7 1/3 
cents ; 3000 pounds, 
eight cents ; 4000 
pounds, 8 2/3 cents ; 
5000 pounds, 9 1 i 
cents ; 6000 pounds, a 
fraction more than 10 
cents ; 7000 pounds, 1 1 
cents ; 8000 pounds, 
11 2/3 cents; 9000 
pounds, 12 1/3 cents ; 
10,000 pounds. 12 J/J 
cents. 

In securing aver- 
ages for gasoline 
driven vehicles, trucks 
equipped with pneu- 
matic tires were dif- 
ferentiated from those 
with solid tires, as 
theoretically the cush- 
ioning effect of the 
pneumatics should 
save the mechanism 
and reduce mainte- 
nance expense. The 
difference was found 
to be for different 
sizes an average of 
three-tenths of a cent 
a mile. 

The following fig- 
ures are for gasoline trucks with solid tires and rep- 
resent the average of all the data collected : 1000 
pounds, 6)4 cents; 2000 pounds, 7 x / 2 cents; 3000 
pounds, eight cents ; 4000 pounds, nine cents ; 5000 
pounds, 9y 2 cents; 6000 pounds, 10% cents: 7000 
pounds, 11 cents; 8000 pounds, slightly less than 12 
cents ; 9000 pounds, slightly more than 12 cents : 10,000 
pounds, 13 cents. See Fig. 5. 

The proportions of repair expense chargeable to 
labor and to cost of parts were found to be 45 per cent, 
for labor and 55 for parts in gasoline trucks and 49 per 
cent, for labor and 51 for parts with electric trucks. 
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Watt hours consumption per truck mile for elec- 
trics and mileage per gallon of gasoline for gas trucks 
were also platted with the following results for elec- 
trics : 

With lead batteries: 1000 pounds capacity, 550; 
2000 pounds capacity, 630 ; 3000 pounds, 750; 4000 
pounds, 825; 5000 pounds, 850; 6000 pounds, 1025; 
7000 pounds, 1125; 8000 pounds, 1225; 9000 pounds, 
1375 ; 10,000 pounds, 1400. 

With Edison batteries the averages were: 1000 
pounds, 675; 2000 pounds, 900 ; 3000 pounds, 1025; 
4000 pounds, 1200. 

Mileage Per Gallon. 

Gasoline trucks of 1000 pounds showed nine miles 
per gallon ; 2000 pounds, iy 2 miles ; 3000 pounds, 6 1/3 ; 
4000 pounds, 5y 2 ; 5000 pounds, five ; 6000 pounds, A]/ 2 ; 
7000 pounds, a trifle more than four; 8000 pounds, 
Zy A ; 9000 pounds, 3^ ; 10,000 pounds, 3V 2 . 

Depreciation averages showed that 12*^ per cent, 
a year for an electric, which is based on an average life 
of eight years, is about right, while for gasoline trucks, 
20 per cent., on a basis of a five-year life, is also ap- 
proximately correct. 

In connection with the figuring of depreciation, Mr. 
Thompson takes the position that if the interest charge 
is figured on the cost of the truck with tires and bat- 
tery, it should be charged on only half the investment. 
If it is taken on the investment minus the cost of one 
set of tires, about .5 per cent, should be added to it. 

A reliability record arrived at by computing the 
number of days a year in which trucks were in service 
when they were needed and ignoring Sundays and 
holidays, showed an average of 290 days for the elec- 
tric as against 275 days for the gasoline car. 

One of the most interesting sections of the report 
is that dealing with average horse costs. Such costs 
have been almost unknown, because so few firms have 
kept them, and those given here were arrived at by 
making special arrangements with horse operators to 
attach tape recorders to their wagons and keep spe- 
cial track of expenses according to the form supplied 
by the investigators. 

For the purpose of analysis horse service was di- 
vided into three classes: Bulk goods service, mostly 
two-horse rigs ; parcel delivery service, mostly one- 
horse rigs : basket delivery service for small groceries, 
meat markets, etc.. and government service, federal, 
state and municipal. Horse and wagon expenses are 
separated. 

The expense per horse per year was found to be 
$295 in bulk hauling; $312 in parcel delivery: $303 
in basket delivery, and $485 in government service. 
Expenses per wagon per year were found to be $112 
for bulk goods ; $103 for parcel delivery : $91 for basket 
delivery. No figures on wagons in government service 
are given. 

A typical account for a horse costing $305 a year 
was divided as follows: Shoeing, $34: veterinary, $6: 
feed, $190: stable expense. $75. The large excess cost 
in the government figures is due chiefly to the expense 



of stable labor, the cost of labor being much larger. 

It was found practically impossible to establish an 
average useful life of a horse as a basis on which to 
figure depreciation for the reason that practically all 
city operators are constantly buying new stock and 
selling their old horses. 

A basis for the depreciation figure can be arrived 
at, however, by comparing the average net expendi- 
ture for new horses each year as compared to the value 
of the stock in the stables. An average based on a 
large number of instances indicated that an expendi- 
ture of about 25 per cent, of the value of the stock 
every year was necessary to keep the animals in good 
condition for efficient service, and that leads to a de- 
preciation charge of 25 per cent. A similar annual al- 
lowance for the replacement of wagons indicated that 
10 per cent, a year was a reasonable figure for depre- 
ciation. 



HENRY FORD & SON TO MAKE TRACTORS. 



• The company which will produce the Ford tractor 
at the new plant at Dearborn, Mich., will be known as 
Henry Ford & Son and no one outside of the Ford 
family will hold stock in it. A large part of the profits 
of the enterprise will be divided up between the work- 
men and the people who buy tractors. Mr. Ford will 
invest $1,000,000 in the business to begin with. The 
old factory buildings on the land are being torn down 
and new ones 160 by 800 feet will be built. The pat- 
tern shop and the power house are already nearly com- 
pleted. 



FOUR SIZES OF GARY TRUCKS. 



The Gary Motor Truck Company, Gary, Ind., is 
producing )4-ton, one-ton, 1^-ton and two-ton trucks 
that are alike in design, except as to size of parts. Buda 
motors are standard equipment and all the trucks are 
worm drive types, with left side steer and control. 
Eisemann high-tension magnetos and Stromberg car- 
buretors are used. Other mechanical details include 
dry disc clutches, three-speed selective transmission 
gear sets, two universal joints for the main housing 
shafts and Goodyear S. V. truck tires. 



Two concrete and brick additions to the plant of 
the Simms Magneto Company, Bloomfield, N. J., are 
under construction. One building, 42 by 70 feet, will 
contain the grinding and dipping departments, and 
the other, 72 by 90 feet, will house the storage and 
shipping departments. More machinery will be in- 
stalled in the main plant. The entire output is con- 
tracted for until well into 1916. 



The Ohio Motor Company has been formed at 
Canton, O., to build motors for trucks, tractors and 
aeroplanes, as well as other motor vehicle parts. A 
factory building 60 by 600 feet is to be erected. The 
capital is $500,000. of which $200,000 is paid in. 
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SCIENTIFIC REPAIRING OF BALL BEARINGS. 

By W. C. BENDER, Sales Manager, Ahlberg Bearing Company. 



THE regrinder of bearings, due to his experience in 
the handling of worn and misused bearings of all 
makes and types, is no doubt more capable of explain- 
ing the many reasons why bearings are sent to the 
grinders, and the abuses which perfectly constructed 
ones that are sometimes complained of as faulty are 
forced to stand. Many causes and reasons for bear- 
ings giving way can be mentioned, but it is the pur- 
pose of this article to give to the user, the builder and 
the garage man or mechanic who remounts the bear- 
ings, the high lights and essentials gained from an ex- 
perience with this important part of all machinery. 





A 




EffrctN of Wear and Result of Restoration: A, Inner Race, 
Ball* and Ball Retainer Oft Centre from Adjustment i B, In- 
ner Kace and Retainer Dropped and Out of Allnnmcnti C, 
Bearing; After Resrlndlns and Fitting- of Xew Balls. 

To start with, it may be best to inform the inter- 
ested reader what is done and what is not done during 
the regrinding of the bearing. I will start with what 
we do in the regrinding. In putting a bearing in "as 
good as new" condition every reliable grinder must 
regrind the raceways so that the proper fitting can be 
made and the bearing allowed to perform its duties 
without a "hitch." which often is the case when not 
properly ground. New balls must be inserted and new 
retainers used where necessary. If all these things 
are properly and correctly done, the bearing should be 
returned to the owner not only as good as new, but 
should perform all the duties, and at the same time 
give to the owner of the machinery, or rather auto- 
mobile, as much service as a new bearing. 

Tn regrinding it is more than essential that special 



care be taken that the outer diameter is not changed or 
altered — not even to 1/1000 of an inch. The same ap- 
plies to the inner diameter and width. We have found 
in our grinding that it is the opinion of many interest- 
ed in the trade that the size of the bearing is changed 
in grinding. This is not only untrue, but absolutely 
impossible by the method used, and if a bearing was 
changed in size it would not only work to a disad- 
vantage when remounted, but would give trouble. The 
owner and mechanic must be assured that no change 
is made and that this belief is without foundation. 

Before giving the causes and reasons for bearing 
trouble, I think it best to continue with the remount- 
ing of the bearings and why the raceways are pitted. 

In remounting, too much effort cannot be placed 
upon cleaning the bearing. The presence of any for- 
eign substance in the raceways will cause a great deal 
of trouble and again leave the car with a faulty bear- 
ing. In remounting, the lubricating is in all proba- 
bility one of the most important fundamentals in the 
life of the part. Not only should the correct amount of 
lubrication be used, but care should be exercised in the 
selection of the lubricant. 

Materials Carefully Selected. 

The manufacturers of bearings make the rings of a 
tough, special bearing steel hardened throughout and 
selected by experts who made certain that it has stood 
every test. This, to my way of thinking, is the only 
manner possible to absolutely guarantee the proper 
life of bearings. 

In our experience it has been shown to us that the 
greatest cause for wear is due to mismounting and im- 
proper lubrication rather than faulty material and poor 
workmanship. A good mechanic using the right care 
and feeling the pride that goes with correctly per- 
formed work, should never have a bearing improperly 
remounted. It is a task that does not require expert 
workmanship nearly as much as careful workmanship, 
and I have attempted to impress this upon all users 
that I have had the pleasure to come in contact with. 

Care in the Selection of Bearings. 

Before the purchasing of bearings, the greatest of 
care should be used in the selection of the bearing, so 
that one can feel certain that the load and speed re- 
quired will not wear down the bearing. Ton much 
stress cannot be laid upon this point, as many times 
bearings will be misjudged as faulty in materials, 
which gives a black eye not to the man who makes 
the bearing, but the expert responsible for the selec- 
tion. 

Every effort should be made to keep the housing 
of the bearing fool proof. This is one point which. I 
believe, is practised by the manufacturer of every part 
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which goes into a motor truck or pleasure vehicle. It 
should be the duty of the builder to be positive that 
the bearing has sufficient shoulders for the inner and 
outer rings so as to make it almost impossible, if not 
impossible, for a nut to be turned up a little too far, 
causing the rings to offset. 

Ball Should Only Touch at Centres. 
This we find is one of the greatest troubles in keep- 
ing bearings from wearing. The balls should touch 
only in the centre of each raceway. It can be readily 
realized that the offsetting of the rings will cause the 
bearing to bind or a ring to crack, or force the balls to 
roughen and pit the surface of the raceway, thereby 
producing a vibration that will be noticeable through- 
out the car. 

It is necessary that a bearing be thoroughly cleaned 
and lubricated before installing, as particles as fine as 
graphite will bind and roughen the raceways. Even 
the most careful mounting could not prevent a bearing 
from suffering severely sooner or later if proper atten- 
tion is not given to maintaining permanently the prop- 
erties of the lubricant, the exclusion of grit and the 
cleanliness of the housings. 

The only lubricant suitable to meet all ball bearing 
conditions is a product free from all acid, alkali or for- 
eign matter. 

Pinal Test Is in Service. 

In the manufacturing of a bearing the very highest 
grade of steel is used. This steel is treated to gain the 
highest efficiency and stand the entire load of the auto- 
mobile. Tlie steel, before it meets the O. K. of the 
man selecting the material, must pass all of the tests 
which have been designed by our greatest engineers 
before it is approved as to proper grade to be used in 
the construction of bearings. However, the best is 
none too good and in many cases this careful selection 
is not an assurance that the steel is free from all de- 
fects. 

The one and only real test for any bearing is under 
■working conditions when the turning of the corners at 
a higher speed than necessary throws the entire weight 
upon one bearing without distributing, and forces a 
twisting, which to my knowledge the majority of bear- 
ings stand up under. But a short distance is not 
enough to test a bearing and test the steel which the 
part is made of — the car should be run under the most 
strenuous conditions for several thousand miles. Then 
the steel has received a test sufficient to bring out any 
defects and by regrinding the worn raceways and in- 
serting new balls the bearing is given a new life with 
the guarantee that the risk of defective rings is elim- 
inated. 

Saving of Time and Expense. 

The regrinding of bearings naturally means the 
laying up of the machine in many cases and this is 
sometimes the cause of an owner putting off regrind- 
ing until it is absolutely impossible to bring back to 
life the worn and abused bearing without excessive 
work. To obviate the owner of the machine losing the 
time necessary to have a bearing reground, and to save 



him the money which he would expend in laying up 
his truck or car, my company has arranged to ex- 
change bearings. Our plan has worked to advantage 
to all throughout the country. We are notified of the 
size and type of bearing needed. We ship to this man 
a bearing in perfect condition ready to be mounted, 
and the charge for the service is no more than the 
cost of regrinding. 

Although I have only touched on the high lights, I 
hope that a few results of our long experience in this 
end of the industry will not only prove instructive, but 
will result in more attention being paid and more care 
given to this vital part of not only the automobile 
pleasure car or motor truck, but of all machinery. This 
will bring about a decided saving of time and expense. 



CORLISS STEEL COMPANY ORGANIZED. 



The Corliss Steel Company has been organized in 
Racine, Wis., with capital of $10,000, as the prelimin- 
ary step in the organization of a large tractor and en- 
gine business. The promoters are F. Lee Norton, for 
many years vice president and general manager of the 
J. I. Case Threshing Machine Company ; Captain Wil- 
liam Mitchell Lewis} former president of the Mitchell- 
Lewis Motor Company of Racine, and Herbert F. 
Johnson, also of Racine. The company is organized 
for the purpose of manufacturing engines, tractors, 
farm machinery, machine tools, and to make and deal 
in forged, stamped, pressed steel and metal products. 
The company, it is said, will begin business in the 
large plant of a defunct Wisconsin engine company at 
Corliss, Wis. 



SPRING COMPANY INCREASES CAPITAL. 



An additional $1,000,000 has been added to the cap- 
ital of the Perfection Spring Company, Cleveland, O. 
It now stands at $2,500,000. There has been no change 
in the management or personnel of the company. Of 
the new capitalization, $1,000,000 will be common 
stock, to be issued at once. Some additional preferred 
is also to be issued. New directors elected are F. E. 
Prentiss. Chester C. Bolton and T. E. Borton. The 
stock is all being taken by stockholders and none is 
to be issued to the public at the present time. 



JITNEYS PROFITABLE IN BALTIMORE. 



Jitneys of the 'bus type have been found profitable 
in Baltimore. The-Pay-As-You-Enter-'Bus Company, 
after operating four light trucks with 'bus bodies for 
four months from the centre of the city to the resi- 
dence district, has ordered two more 'buses and an- 
nounces that it will shortly start the operation of a 
new line using eight more. The 'bus bodies are built 
by the Brill Company, maker of trolley cars, in Phila- 
delphia, and the chassis are Buicks or Reos. with en- 
gine starting equipment, built for commercial service, 
for loads of 1 u 2 or two tons. 
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BATTERY CHARGING SETS. 



Three Sizes of Outfits Designed for Use in 
Private or Public Garages. 



The Robbins & Myers Company, Springfield, O., 
has developed a motor-generator set designed especial- 
ly for charging automobile and motor boat batteries. 
This equipment may be operated from 110 and 220 volt 
direct current, or from 115 and 230 volt. 60 cycle al- 
ternating current. It is made in three sizes, of 80, 150 
and 250 watts capacities. The 80 watt size is suitable 
for private garage service, but it is sometimes used in 
public garages where there is not usually need to 
charge more than one battery at a time. The 150 and 
250 watt machines are for public garages. 

The 80 and 150 watt generators are not heavy and 
are designed to be moved about easily. They are 
mounted with oak bases and either can be set on the 
running board of a car without marring the finish. The 
250 watt size is usually installed in a permanent posi- 
tion in a garage. 

The 80 watt eight volt outfits will charge one bat- 




The Robblna A Mycro Company'* Motor Generator Set for 
Charging Small Batterle*. 

tery at a time, starting at a 10 ampere rate. The 150 
watt 15 volt outfits will charge at same time either one 
12 volt, or one six volt, or two six-volt batteries in se- 
ries, starting at a 10 ampere rate. The 150 watt and 
the 250 watt 30 volt machines can be used to charge at 
the same time either four six volt batteries in series, or 
two 12 volt batteries in series, or one 12 volt and two 
six volt batteries in series, or one 24 volt battery. The 
150 watt set is started to charge at a five ampere rate 
and the ,250 watt set is started at a 10 ampere rate. 

Ten feet of duplex cord with a detachable plug are 
regularly furnished for the motor side of the 80 and 
150 watt sets and 10 feet of duplex cable with universal 
lead covered clips on the generating side. These leads 
are substantially anchored to the frame of the machine. 

On the 250 watt sets the leads are brought out of 
the frame through bushed holes. The ends of these 
leads are fitted with brass connectors. There are four 
leads on the generator side, two to be used as line 
leads and two to he connected with the field rheostat. 



The smaller sizes have wick oilers and the larger ring 
rollers. 

To use one of these sets the plug is screwed in the 
light socket and the switch turned on. When the gen- 
erator has attained full speed the generator terminals 
are connected to either pole of the battery interchange- 
ably. The smaller sets are designed to give a tapering 
charge to the battery and no rheostat is required. A 
rheostat is used in the generator field of the 250 watt 
sets. The motors of any of the sets will operate with- 
out injury on voltages 10 per cent, higher or lower 
than normal. No starting rheostat is required. 



DRIGGS-SEABURY TO MAKE PARTS. 



The Driggs-Seabury Ordnance Corporation of 
Sharon, Penn., which was taken over recently by in- 
terests formerly close to the Bethlehem Steel Com- 
pany, is devoting a large part of its plant to the produc- 
tion of automobile parts, and after the war is over will 
continue large operations along that line. This part 
of the business will be permanent. The company is 
also installing equipment for the production of guns 
and ammunition and is already turning out some war 
material. These orders are supposed to be large. The 
company is understood to be producing trucks, as well 
as parts, and its permanent business after the war is 
over will be in building motor vehicles. 



NEW BUILDING FOR GULF OIL. 



Underwood Nazro, president of the Gulf Refining 
Company, has announced that the allied companies, of 
which he is head, including the Gulf Pipe Line Com- 
pany and the Gulf Production Company, have decided 
on Houston, Tex., as the city in which they will con- 
centrate forces which are now scattered in Port Ar- 
thur, Beaumont and a number of other places in Texas. 
A $600,000 office building is to be erected in Houston 
to house the offices of the companies. 



TO MAKE TRUCKS IN IOWA. 



The Iowa Motor Truck Company is to manufac- 
ture trucks at Ottumwa, la. The vehicles will be of 
2000 and 3000 pounds capacity. Internal gear drive 
rear axles are to be used. Supplies for six months' 
manufacturing have been ordered. The new truck will 
at first be marketed exclusively in the middle west. 



The Double Tread Tire Company of Denver is to 
be duplicated in Salt Lake City, Utah, where a simi- 
lar corporation is being organized by the same pro- 
moters. 



The trustee of the Brown Commercial Car Com- 
pany of Peru, Ind., has asked for authority t<i sell the 
plant in the interests of the creditors. 
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RURAL FREIGHTAGE AND PASSENGER 

TRANSPORTATION WITH MOTOR TRUCKS, 

By GEORGE F. WHITSETT, the International Harvester Company of America. 



AS ANYONE who lives or travels in the country 
knows, the city has no monopoly on motor 
trucks. The horse for transporting passengers and 
perishable merchandise has been tried by the all- 
American jury of rural service and declared to be too 



mountain service in this region of high altitudes and 
slippery roads. The sales manager of the distributing 
concern recently took an unusual method of observing 
the trucks under the trying circumstances of moun- 
tain climbing. Without making himself known to the 
driver, he travelled over the 
stage route between Crescent 
City, Cal., and Grant's Pass, 
Ore. — the 99-mile trail. The 
account of the sales manager's 
trip reads like fiction. 

"About five miles out of 
Grant's Pass we took the first 
grade, which was pretty steep, 
and one mile long. I asked the 
driver if he had any more like 
it and he informed me the next 
grade was five miles long and 
mil of rocks. We had to make 
almost the entire distance on 

Loading the Machine In the Field to Minimise Handling of the Crop la an Economy When low gear, and you Can imagine 

about how I felt when the 




the Freight la Small. 

slow and too expensive to give the public full and 
complete satisfaction. Those of us who are connected 
with the large companies who sell motor trucks have 
an unusual opportunity to see how the idea of motor 
service has spread and, as we arrange the instances 
before us, we see that no section of the country, from 
West to South to East, or from the near city to the 
pure country, has failed to respond to the opportun- 
ities of greater economy and reliability offered by the 
motor vehicle. 

Whether it is for carrying the government's mail 
and parcel post and travellers 
over trails into regions inacces- 
sible to railroads, or carrying 
human freight across moun- 
tains between railway lines, or 
whisking passengers between 
trains, or to hotels, or resorts, 
the motor truck is demonstrat- 
ing its supremacy over horses. 

Ninety-nine miles over a 
mountain trail is a long dis- 
tance, but that is a road which 
is being travelled regularly by 
International motor trucks, 
which deliver mail in the 
mountains of northwestern 
California and southwestern 
Oregon. Altogether there are 
12 International trucks used in 



driver told me the next grade was nine miles long — 
and I want to assure you he did not exaggerate any. 

"The trail winds around and around the mountain 
and some of the curves are so short that it is necessary 
to back in order to make the turn. In some places it 
was not more than 12 or 18 inches from the roadway 
to the edges of the cliffs and there it was from 1000 to 
1500 feet straight down. 

"About 15 miles east of Crescent City we entered 
a redwood forest. The shade is so dense that the roads 
never dry and for 10 miles it is up grade from 20 to 25 




The stage Coach That Wan Operated for HO Team Between Ouray and Hllverton and the 



Paaacnger Machine That Replaced It. 
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Time In Saved by Loading; Direct from the Kailroad Car, Thla Reducing the Labor and the 

Time of Waiting. 



per cent., and over a corduroy road. Through it all 
the motor truck carried a full capacity load. We 
started on the trail Monday morning and by 3 p. m. 
Wednesday we had completed the round trip." 
Passenger Work Is Profitable. 

The mood of the men who purchase these motor 
trucks is reflected in a letter which one of them wrote 
to the sales manager of the distributing company. 

"The weather was very wet last month and the 
roads were muddy and rough, still we did not miss a 
trip, and every time we carried as much as the capacity 
laws would allow. We are thinking of selling off some 
of our horses and replacing them with these trucks, 
as the trucks are more economical and do the work 
more quickly." 

A salesman who has sold trucks in that region, 
adds to the discussion as follows : 

"I have sold five International motor trucks to a 
mail contractor and he made three of those trucks do 
the work of 52 horses during all last summer. Four 
of them are now doing the same work. The mail 
trucks have never failed to give full and complete 
service, and have come in reg- 
ularly from six to eight hours 
earlier than the scheduled 
times." 

Taking Place of Stage Coaches. 

Motor trucks are destined 
before long to replace the pic- 
turesque old stage coaches 
which have become a part of 
the tradition of the American 
West. Only recently the fa- 
mous old four-horse stage, 
which for the last 35 years had 
travelled the perilous trail be- 
tween Ouray and Silverton. 
Col., was superceded by an In- 
ternational motor truck of 2000 
pounds capacity. 

The Silverton-Ouray road 
was constructed by miners 
about 35 years ago. Tt is 25 



miles long and skirts the tops 
of the mountains, being one 
of the highest stage lines on 
the continent. Recently it 
was broadened, improved and 
made safe for motor stages. 
The road is noted for its 
scenic attractions, passing 
through snowfields even dur- 
ing July and August, and is 
visited by hundreds of tour- 
ists during the summer sea- 
son. 

The old stage coach re- 
quired an entire day to cover 
the 25 miles, but the new 
trip in three hours. 



stage will make the 

At Knoxville, Tenn., one distributor alone has sold 
20 motor trucks for passenger and freight service. 
These trucks cover routes in the hilly and mountain- 
ous sections of eastern Tennessee and southwestern 
Virginia. These users of motor trucks under trying 
conditions were recently asked to furnish information 
concerning operating costs and the returns which the 
trucks have paid on the investment. Every report 
was favorable and no one suggested the possibility of 
going back to horses. 

"The roads are rough and muddy at times," writes 
one of the owners of a 1500-pound truck, "and it seems 
almost unbelievable that my truck would run so satis- 
factorily under such conditions." 

Some of the statements of the Knoxville customers 
give us an inkling as to the cost of operation. "My 
average charge for carrying a passenger is $1." says 
one man who operates a motor truck stage line, "and 
the average cost for hauling the passenger is 13 cents, 
netting me a profit of 87 cents for each passenger 
hauled." 




\ Light Truck Operated ■« a Paimeiiger Conveyance Between Poca and Charleaton. W. 
That la Driven Over Very Rough and Muddy Roada. 
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Truck* Making Delivery of (iarden Products at the Store of a Dealer la a City, Tata Kllm- 
InatlnK the SelllBg and Profits of the Middleman. 

It seems that motor trucks have been brought to a 
point where reliability in a pinch pull is one of their 
most prominent characteristics. From an experience 
with motor trucks at El Paso. Tex., it seems that it is 
now a question of comparing motor trucks with auto- 
mobiles rather than horses. The El Paso Jitney Com- 
pany and the Oakland Auto Sales Company of El 
Paso. Tex., each contributed an International motor 
truck recently to help carry an outing party from El 
Paso to a point in the Organa mountains. These two 
trucks and two pleasure cars started on the journey. 
Here is part of what the El Paso Herald had to say 
later about what happened : 

"If a recommendation were needed for the Inter- 
national motor truck, it could be had from any mem- 
ber of the Herald staff who happened to make the trip 
last Saturday and Sunday to V an Patten's Dripping 
Springs resort, above Las Cruces. Two of these trucks 
were used to convey the largest part of the crowd of 
Herald employees that attended the picnic, and both 
trucks made the trip to the resort up in the Organa 
mountains and back without a bobble. There was no 
hill too steep, no sand too deep 
for this truck — a car of 2000 
pounds capacity — and loaded 
to carry every ounce of it. The 
other truck, of 1500 pounds ca- 
pacity, did just about as well in 
the time it made, and carried a 
capacity load also. 

, "Two of the cars that start- 
ed from El Paso — touring cars 
— failed to make the trip. Of 
two cars that were secured in 
Las Cruces, that started for 
the top, only one made the trip. 
Thus of four touring cars that 
started either from El Paso or 
Las Cruces for the resort, only 
one arrived. Of the two trucks, 
both arrived safely at the top, 
and neither had any trouble ne- 
gotiating the steep hills or deep 
sand. There is some very deep 
sand above Las Cruces. also 



some very steep grades and 
rocky roads, but the motor 
trucks kept going all the time." 

A p p a r ently depreciation 
and repairs need not worry the 
owner of motor trucks as much 
as is sometimes supposed. In 
Whitehouse, N. J., is an In- 
ternational air cooled truck, 
which, since 1911, has been do- 
ing daily service as a hotel 
'bus, and which is affectionate- 
ly known in those parts as the 
"Village Stage" of White- 
house. In addition to running 
48 miles a day, meeting all trains, and carrying pas- 
sengers between White House station and White- 
house proper, the truck delivers passengers to the rural 
sections and does evening work of carrying loads of 
passengers to adjacent towns, lodges, clubs and thea- 
tres. 

The Whitehouse stage, running almost day and 
night for the past four years, has made a total mileage 
of 113,000 miles, during which time it has been taken 
down and overhauled twice at a total expense of $178. 
The truck is in excellent running condition today and 
is serving its purpose as efficiently as ever. A corre- 
spondent writes that he has seen the Whitehouse stage 
called on to make trips into the country when the road 
conditions were so bad that spring moving with teams 
had been postponed. 

Can the Farmer Use a Motor Truck? 
With the development of power farming and power 
transportation for the stage, 'bus and mail lines, the 
questions come up automatically as to how soon the 
farmer will be using motor trucks, and what he will be 
using them for. These questions are already partly 




Hauling; a Load of Produce from a Farm to a City Market, Thin Affording; the Quickest 
Sales and the Lars-eat Profits from Perishable Cioods. 
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The Deep and Unbroken Snow Storm* of the Country Are Xot Obstacles to the Service of 
the Truck*, When Other Vehicles Can Hardly Be Operated. 

answered by the experience of farmers who are now 
using trucks. 

Surrounding every city of any size within a radius 
of 50 miles or more is a territory which is largely cul- 
tivated to produce the vegetables, berries, melons and 
fruits required to meet the needs of the population for 
immediate consumption. The cry for green farm prod- 
ucts is growing louder, and is being heard farther and 
farther into the country every year. The doctors are 
urging the people on to eat green vegetables and fresh 
fruits with their meals. The farmer can no longer 
satisfy the ever increasing urban population by giving 
it grain for its bread and breakfast food, and pigs and 
cattle for its meat supply. 

Something like 6,000,000 farmers, in addition to 
feeding their own families, must grow the food for 
about 70,000,000 people who have no part in produc- 
ing their own supply. It is estimated that during the 
past decade there has been something like a 20 per 
cent, increase in the number of consumers, and only 
about a four per cent, increase in the number of pro- 
ducers. With these 70,000,000 separate appetites be- 
coming constantly more diversified and insistent in 
their demands, this growing of the nation's food be- 
comes an increasingly important occupation. The 
Twentieth Century farmer faces a man's job at the be- 
ginning of every working day in the year. 

There have been several economic changes lately 
which have added to the care 
and responsibility of the 
farmer. Horse prices have 
been journeying skyward, 
and have been kept close 
company by the costs of hay. 
grain and stover. The scarcity 
and expensiveness of farm 
help has been steadily increas- 
ing. A further demand for 
speed has been added to the 
farmer's responsibilities, as 
the marketing of the perish- 
able products of vine and tree 
cannot be done with the de- 
liberate handlings which are 



adequate for the selling of 
grains and meats, and profits 
are sacrificed if there be de- 
lays. 

Extremely important fac- 
tors to obtain more speed and 
fg> £j minimize the cost of farm 

operations are motor trucks, 
which are already a compara- 
tively common sight on the 
country roads and highways 
in America. Farmers in al- 
most every state of the Union 
are using motor trucks to get 
their produce to market rap- 
idly and at a low expense. 

The experience of these farmers is illustrated by 
the conversation of a man who lives 12 miles from To- 
ledo, and who is engaged in supplying the people of 
that Ohio city with fresh vegetables. 

"I used to deliver vegetables with horses," said the 
farmer. "In those days I had to get up at 3 o'clock in 
the morning to get my load packed on and reach the 
market at the right time. Now I have a motor truck 
and rise at 5. 

"In addition to giving me two extra hours of good 
sleep, the motor truck is an economy in other ways. 
My horses used to be so tired with 12 miles of forced 
travel that I had to give them a chance to eat and re- 
cuperate for the return trip. Now my customers make 
their selections of cantaloupes, tomatoes, etc., and I de- 
liver the produce at their places of business. This 
saves them trouble and makes me a preferred grower. 
I have no trouble in selling all the stuff I can grow. I 
can haul the load quicker and better than I could with 
horses, and my sales and profits are increased. I get 
home early in the day, and have more time to work 
on the farm." 

Where Direct Saving Is Shown. 
J. P. Ricket of Georgia, comments on the advant- 
ages of the motor truck which he was using in retail- 
ing his produce to Atlanta residents, as follows: 

"I leave home at 6 a. m.," said Mr. Ricket. "with 




Returning- to the Farm with a Freight of Empty Crate* After the Delivery of a Load, an 
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my milk, butter, eggs and vegetables. I cover seven 
miles of rough, hilly roads, and reach Atlanta in 35 
minutes. I then make my retail deliveries and reach 
home by 11:30 a. m. and have the rest of the day to 
look after the farm. 

"By the old way it took all day to make the trip. 
Customers were not so plentiful because delivery was 
slower and, besides, I could take only half the load in 
my milk wagon which I now carry. 

"With the motor truck 1 have doubled my trade, 
as by the better and quicker service and the extra car- 
rying capacity I can serve twice the number of cus- 
tomers." 

A farmer in California contributes to the discussion 
by stating the usefulness of a truck in general farm de- 
livery. 

"We use our motor truck," says Mr. Chamblin, "in 
hauling our fruit and melons to Calistoga, St. Helena 
and Napa, in fact, we use it just as freely with every- 
thing pertaining to the farm. 

"I find that the motor truck saves more than half 
the time formerly required for a team, and that, fur- 
ther, it delivers the produce of the farm in much bet- 
ter condition." 

Profitable Even for Farm Work. 
A statement which throws further light on the use 
of motor trucks for general farm delivery is made by 
W. M. Arnold, a farmer of Minnesota. 

"I purchased a motor truck." says Mr. Arnold, "for 
hauling grain and for doing other work on the farm. T 
had been hauling barley with two teams a distance of 
11 miles, making one trip a day with each team. I am 
now making six trips with my motor truck, which goes 
to show that I can haul as much grain in a day with 
my truck as I could with three teams." 

Furthermore, Mr. Arnold answers a question 
which might arise in the minds of some as to the prac- 
ticability of using a motor truck on the farm in win- 
ter. 

"I have had no trouble in operating my truck in 
six inches of snow. I have also used it successfully 
in weather 36 degrees below zero. My experience leads 
me to believe that a motor truck is without question a 
practical thing for the farmer." 

The opinion as expressed by the farmers who are 
already using motor trucks is unanimous in demand- 
ing a truck that can be used the year round in all sorts 
of roads and with plenty of power for climbing hills 
of any reasonable grade. 

Given the right kind of a motor, there is nothing 
in the experience of farmer users to indicate that serv- 
ice for a motor truck on the farm is more destructive 
than in any other work, according to the manager of 
the Spring Brook farm in Michigan, who has used a 
machine continuously on his farm for three years. He 
has used this vehicle for general farm delivery. As a 
safe estimate, he stated, his truck had covered over 
18.000 miles without any cost other than for spark 
plugs, batteries and fuel. Up to that time he had 



bought one set of new tires for the rear wheels. 
Just Realizing Possibilities. 

These are typical illustrations of the practical re- 
sults experienced by American farmers who have util- 
ized motor trucks for transportation from the farms 
to the markets, and while there is no reason to be- 
lieve that the possibilities with these machines are 
fully exploited, there is in every instance justification 
of the judgment of the men who have a realization ot 
the double earning that is practical to obtain. Not 
only is haulage itself materially reduced, but the bet- 
ter prices and the increase of patronage that is certain 
to follow superior service means greater profits. 

The statements made demonstrate that trucks are 
not only desirable, but they are as necessary as farm- 
ing machinery, for after all the success of any farm is 
absolutely dependent upon the products that can be 
sold and the prices that can be obtained for them. 
There is no question that the use of motor trucks 
means investment of capital, but the machines are ex- 
tremely efficient when service is required, and the cost 
when not in use is practically nothing as compared 
with animal haulage equipment. 

The farmers who own motor trucks cannot only se- 
lect their markets, but they can supply them at times 
when there is the most lucrative demand for products, 
and long distance is not prohibitive. The farmers who 
once regarded the improvement of roads as unneces- 
sarily burdensome cost, have, from the use of automo- 
biles and trucks, found that these improved highways 
have not only increased the values of their property, 
but have reduced the expense of transportation to a 
surprising degree. There is keen realization of the 
possibilities from the use of scientific methods in cul- 
tivating crops, and that instead of being mere tillers 
of soil, primarily for the maintenance of homes and 
families, the American farmer of today is a progres- 
sive business man, who succeeds in ratio to his knowl- 
edge and judgment. The motor truck is the new 
method of transportation, and its possibilities are al- 
most unlimited. 



MOTOR TRUCK BUTCHER SHOP. 



To supply rural and suburban residents who find it 
inconvenient to come to his shop in Hartford, Conn., 
Joseph McNamara of that city has had a special body 
designed for a large four-cylinder chassis, which in- 
cludes a large shelved refrigerator in which a supply 
of meats can be carried. This is neatly lined with 
enamelled metal and has a very attractive appearance 
when the owner drives to a customer's door to weigh 
out the day's requirement of meat food. 



The Detroit Commercial Car Company is to occu- 
py a part of the plant of the Pontiac Chassis Company, 
Pontiac, Mich., which is making the chassis for its 
machines. The company expects to sell 5000 vehicles 
the first year. A selling organization is being formed. 
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THE ECONOMIES OF SPECIAL TOOL EQUIPMENT. 

By WARREN S. BELLOWS, the Walden Manufacturing Company. 



EXPERIENCE is the greatest teacher, as all who 
have to do with motor vehicles will agree, and 
no matter how well versed one may be in theory, ac- 
tual knowledge can only be gained from practise. The 
proportion of those who own and drive power wagons 
and pleasure cars that could apply practical mechanics 
gained from industrial training to the maintenance of 
their machines immediately upon acquiring them is ex- 
ceedingly small — probably not more than one in 100, 
and yet without exception there is not a motorist who 
•does not endeavor to economize by doing more or less 
adjusting and repairing, or by circumstances is com- 
pelled to undertake such work. 

This well nigh universal purpose of saving is com- 




A Typical Wrench Set Thai In DcHlicneri to .Meet Practlcally 
\ll Karaite and Repair Shop Requirements. 

.mendable, but those who essay either repairs or ad- 
justing, from choice or necessity, learn very early that 
inexperience is a decided handicap, because they have 
no basis from which to begin. That is, they have 
found experts are forced to adopt what may be regard- 
ed as systematic elimination, and results are obtained 
frequently through experiment rather than by recog- 
nized standards of mechanical variations. This, of 
course, applies literally to engine operation, but it may 
also be applied generally to all machine functions. 

Experience Teaches Value of Tools. 
• The average motorist has some knowledge of his 
•own machine and more or less idea of what might 
obtain with other vehicles, and while he may be able 
to satisfy himself with the work that he can do, such 
satisfaction can only be realized after long experience 
and careful study of conditions. The vehicle owner 
-who has mechanical training knows that he requires 
tools with which he can do repairing or adjusting, and 



that with those that are designed for special uses he 
can minimize his own labor, as well as being certain 
that the work will be well done. He knows that such 
tools will be serviceable for long periods of time and 
that they will be the most economical, although they 
may be an additional expense to him. 

The motorist of experience knows that nothing will 
cause as great destruction as loosened nuts and bolts. 
So long as all the components are securely retained in 
their relation to each other there will be no more than 
normal wear, but this can only be insured against In- 
constant inspection and attention. The more system- 
atic the care the greater the degree of normal and ef- 
ficient operation, and just in the ratio that there is 
neglect there will be abnormal wear and quick dete- 
rioration. 

Economies Prompted Invention. 

The experience of motorists with tools designed 
for other work has not been in any way satisfactory, 
and the realization that makeshifts were not to be 
trusted for careful and exact work caused inventive 
minds to devise special equipment that would lessen 
labor and insure against destruction of parts. While 
this need existed with a very large part of those who 
maintain their own vehicles, there was even greater 
demand for such tools from those doing repairing and 
conducting service stations, and manufacturers of 
tools, understanding the commercial value of such spe- 
cialties, quickly sought those which appeared to be 
best adapted for the purposes and which would satis- 
fy the requirements of the largest number. 

The power vehicles of today are so constructed that 
they may be disassembled for repair or replacement, 
and the majority of manufacturers have adopted the 
use of standard bolts and nuts. This has in large meas- 
ure simplified the problem of wrenches, for these are 
now made in sets which will serve every need and yet 
be few in number. By the use of sockets that are in- 
terchangeable with extension bars, any work can be 
done. To illustrate, the owner or mechanic who de- 
sires to equip his machine with ordinary wrenches 
would necessarily purchase those that would be adapt- 
ed for every size of nut and for every location, which 
policy would entail considerable expense and necessi- 
tate carrying all the tools to be prepared for any 
eventuality. 

Assortments That Meet Every Need. 

Contrast this indiscriminate assortment with the 
compact series that may be obtained, each so designed 
that it can be used with ease and efficiency whenever 
wanted, and so constructed that by merely changing 
the sockets any nut can be fitted, no matter where it is 
located. Such sets are made to pack in small space, 
so they may be carried conveniently, and usually ?<"> 
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arranged that any part may be found instantly. This 
refers particularly to those intended for carrying in 
the vehicle, but sets that include a large number, which 
can be used for practically any work, are assembled 
for service stations and repair shops. 

In equipping a truck, car, shop or station, the own- 
er will find that the acquisition of such a set of 
wrenches is one of the best investments that can be 
made. Not only is it sufficient for every purpose, and 
always available when wanted, but the saving of time 
and labor is a very large factor when the constant care 
necessary is considered. And if a shop or station is in 
mind, one may afford equally good service to a large 
number of machines with one set, which would be 
larger and suited for all kinds of work. 

Wrenches of Distinctive Type. 
The wrenches supplied are of varying designs and 
each make has its own individuality, although each 
set may be intended for the same uses. The construc- 
tions may differ considerably, however. The ratchet 
wrenches of the Walden Manufacturing Company are 
distinctive in that they are made with heavy wire 
handles, which were first made in 1906, and which 
have been specialized since that time. With the inven- 
tion of demountable rims for truck and car wheels, 
brace socket wrenches were produced, and today the 
products include every type of wire handled socket 
wrenches. The wire handled wrench may appear to 
some to be a novelty, but it has been proven by 10 
years of service to be a specially enduring construc- 
tion. In ratchet wrenches the wire handle type is re- 
garded as being the simplest form made, for it consists 
of but three pieces. 

Wire handled socket wrenches with machine 
turned steel sockets are used for the same classes of 
work as are drop forged wrenches, and drop forgings 
are made with expensive dies that are serviceable for 
but one size of socket. The method of manufacturing 
wire handled wrenches makes it possible to produce 
other sizes or lengths of handles than the standard 
products with but a slight increase of the cost. The 
difference in price between the drop forged wrench 
and the wire handled wrench is entirely due to the dif- 
ference in the cost of manufacture, and the claim is 
made with absolute knowledge from proof by service 
that the latter are in every way equal to the former. 
The wire handles can be adapted for any requirement. 

There may be assumption that the production of 
bent wire wrenches is a simple matter, but manufac- 
ture has only been possible by designing and building 
special machinery to produce them, and the experi- 
mental and development work has extended over a 
long period. Only through constant observation and 
careful experiment has so efficient a class of tools been 
perfected. Walden wrenches represent characteristic 
industrial progression, for they are today recognized 
as being standard in quality, especially efficient and 
extremely low in cost. And, as might be assumed, 
large production had made all of this practical and 
possible. 



TRUCK REPLACES TRAINS. 



Chassis Driven on Roadbed Affords Profit- 
able Service for Lumber Men. 



On an abandoned mining railroad between Hart- 
ford and Monte Cristo, in northern W ashington, a 
White lj^-ton truck equipped with steel railroad 
wheels, is being run to carry passengers and mail in- 
stead of the locomotive and car that formerly was 
operated at irregular intervals. 

The road was built by eastern financiers in the 
early 90's and about $3,000,000 were spent on it before 
the mining district about Monte Cristo was found to. 
be valueless. There is much standing timber along the 
line and a firm of Washington lumber men bought the 
road to get this timber to market. 

Several hundred people live along the road and. 
they require service to bring in supplies, mail and pas- 
sengers. A very irregular service with the usual rail- 
road equipment was given at first, but the volume of 
business was not sufficient to make it pay. 

So the lumber men bought a White truck and had it 
fitted with the steel wheels and a 22-passenger body. 
It has extra long wheelbase, an extra high fourth 
speed, and the front wheels are fixed permanently in. 
position so that the steering wheel need not be used. 

This outfit requires but one man to operate it. He 
attends to the engine and collects the fares. The truck 
does 100 miles a day on from five to seven gallons of" 
gasoline, which costs about 12 cents a gallon, and a 
very small amount of oil. As there are no tire bills 
the only other expense is for wages. 

There is some very fine scenery along the route and: 
since this service was begun many tourists have been 
attracted by the trip. The truck is to be operated' 
continuously and in the summer two trucks instead of 
one will be used. 



MOTION STUDY OF TRUCK DRIVING. 



One of the reasons why A. N. Stanton, superinten- 
dent of delivery of a large Portland, Ore., department 
store, favors the electric over the gasoline truck, is 
that a motion study of the work of driving the two has 
shown that only five motions are required of the driver 
to start the electric to 12 for the gasoline car. When 
300 stops are made in a day this involves 2100 extra 
motions for the driver of the gasoline car and is sure 
to add greatly to his fatigue, cutting down his ef- 
ficiency for his other duties in the opinion of Mr. Stan- 
ton. 



The Larrabee Deyo Motor Truck Company. Inc., 
has been formed at Binghamton. N. Y., to build mo- 
tor trucks and manufacture accessories, with capital 
of $80,000. The incorporators are H. C. Larrabee. A 
C. Crossley and A. J. Parsons. 
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THE ECONOMIES OF MOTOR TRUCK GOVERNORS. 



By B. G. KRAMER, Pierce Speed Controller Company. 



THE installation of governors in motor trucks is 
today considered as important as any other vital 
part in the vehicle, and it is pleasing to see that the ad- 
vantages derived therefrom have caused both the user 
and designer to specify governors on all commercial 



FlB. 



motor to deliver many more horse power units than is 
necessary for a given distance, and it is obvious also 
that since the speed changes require a greater number 
of horsepower units, the engine requires a greater 
quantity of gasoline for a given distance. When a ve- 
hicle is governor equipped and adjust- 
ed to limit the vehicle at a pre-deter- 
mined speed it is only natural to as- 
sume that the driver will drive to his 
limit all the time possible, which 
necessitates his opening the throttle 
wide, allowing the governor to 
handle the engine, which keeps its 
speed constant and the gas supply at 
the minimum. 

Of the governors in use today but 

1 The Ktlicrx of the Valve of Butterfly Type Travel Away Irani the Walla of one type Seems to be popular and 




the Throat and Obviate Friction or Sticking 

vehicles. Governors are also used extensively on taxi- 
cabs and the fact is being advertised, which assures 
the riding public of safety against speeding. 

Coupled with the above facts the numerous acci- 
dents occurring in every city, which are the direct re- 
sults of speeding, are forcing city officials and private 
owners to recognize the value of a speed limiting de- 
vice installed in a motor vehicle of any sort or for any 
purpose. 

Probably the greatest example and proof of the 
value of governors is the fact that our largest fire en- 
gine builders are equipping a great many of their en- 
gines with governors to limit the speed of the vehicles 
on the street. Speed in fire engine equipment is cer- 
tainly an essential quality, but over-speeding here has 
also been proven very dangerous and harmful and the 
few seconds saved by over-speeding certainly do not 
over balance the liability of loss of both life and prop- 
erty. 

While many interesting articles have been pub- 
lished showing the advantages of speed regulation, 
one very desirable feature, which the user can readily 
understand, has probably not been elaborated upon 
sufficiently, namely, the increased time that a vehicle 
so regulated maintains a constant speed. 

All users are well aware of the fact that a 
change in speed, say. for example, of from 14 to 
16 miles per hour, requires many times more 
power, plus additional strains, than is required 
to drive the vehicle either 14 or 16 miles per 
hour. 

Where a vehicle is not governed these 
"hanges in speed occur constantly, as it is im- 
possible for the driver, who invariably uses the 
accelerator, to keen his car running at a definite fi». a— »e«iitn 

1 t Valve Box, Tl 

speed. Constant changes m speed forces the emor Action. 



have the required efficiency, this be- 
ing the centrifugal or fly ball type, which is used on 
more than 90 per cent, of the governed trucks manu- 
factured in this country. For this preference there 
are many reasons. A governor, being a sensitive act- 
ing instrument, must be built so as to withstand the 
ever present strains such as back firing, vibration, etc., 
and as the centrifugal governor is power driven, it can 
be made heavy in all its parts, to stand the abuses it 
is subjected to. 

Then, too, the governor must actuate the throttle 
in a positive way, and must have sufficient force to per- 
form this function regardless of small particles of dirt 
which are liable to otherwise retard the movement of 
the throttle, or make it stick. The governor must be 
designed and built in such a manner that only the con- 
trolling throttle is located in the throat, as any mech- 
anism placed in the manifold passage causes conden- 
sation of the gases and seriously effects the mixture of 
the carburetor. 

Throttle Valve Serious Problem. 
The question of a suitable throttle valve for gov- 
ernors has been a serious one, as these valves must be 
balanced, and at the same time be so designed that 
dirt and grit cannot make them stick seriously. The 




with the Governor and lane Are Integral with the 
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ordinary butterfly valve seems to be the best adapted 
for this service, as when mounted on an angle, as in 
Fig. 1, the edges of the butterfly travel away from the 
walls of the throat instead of rubbing, as in the case of 
a Corliss or piston throttle, which locks in case grit 
gets in between the two surfaces. 

The butterfly valve is very simple and causes less 
condensation than other types of balanced valves, and 
I dare say that its use in practically all carburetors 
manufactured demonstrates its practical value. With 
the vacuum above the throttle the pressure of the at- 
mosphere on the butterfly is considerable, being as 
high as eight to 12 pounds on the different sizes of en- 
gines used in motor vehicles. 

This pressure is considerable on the butterfly shaft, 
but the friction can be cut down somewhat by mount- 
ing the shaft on hardened pivots. The friction of the 
gases going through the engine is much greater on the 
half of the butterfly which travels down toward the 
carburetor than on the side travelling up, but experi- 
ments have demonstrated that a hole drilled in the half 
that travels toward the carburetor will have a balanc- 
ing effect, making the effort the same to open or close 
the throttle. Of course, the size of 
hole used in the butterfly varies with 
the size of valve. 
Centrifugal Governing Mechanism. 

By employing the old and well 
known principle of centrifugal force 
to governors, it is possible to enclose 
the required mechanism in a housing 
which is small enough for commer- 
cial purposes and at the same time 
obtain a pressure as high as 20 to 50 

POUnds from the revolving Weights, Flgr. 3 — The Governor Driven from the Transmission Gearset, This Allowing Full 
v „ . 3 Power on the Lower Speed Ratios. 

which is more than sufficient to oper- 



causes action to be irregular, as they must be as loose 
as possible to eliminate excessive friction. 

Fig. 2 shows a design of a governor in which the 
case and governor are integral with the valve box and 
eliminates the troubles of transmitting the action of 
the governor. It can be seen that when the revolving 
weights are thrown out by centrifugal force that the 
small finger at the bottom of the weight acts directly 
upon the plunger, which has a rack on the valve box 
end. 

This rack meshes with a small pinion on the throt- 
tle shaft, so that the plunger's movements are directly 
connected with the butterfly valve, making the valve 
respond instantly with the changes of the weight posi- 
tions. 

Integral Construction Best. 

The integral construction of valve box and gov- 
ernor case not only eliminates the excessive friction 
and lost motion in the controlling rods, but is a much 
cheaper construction than the older methods of locat- 
ing the governor on the cam or magneto shaft case, 
which is very inaccessible in case of trouble. 

In a great many cases it is necessary to even re- 




ate the throttle in a proper manner, forcing it in case 
dust or grit interferes in its action. 

One trouble which has obtained in most governors 
until recently is the surging or hunting, as it is com- 
monly called, which is caused, to a great extent, by in- 
correct mounting and the shape of revolving weights. 
Extensive experiments have demonstrated that for a 
given weight the pivot points must be located at a cer- 
tain distance from the centre of gravity in the weight 
and a variation from this point is very liable to cause 
surging. 

Drive and Mounting Cause of Failure. 

Further, the methods of drive and control have 
been in the past another cause of surging and the gov- 
ernor's failure to maintain an absolute constant speed. 
When governors are mounted on the crank case, or 
some other point distant from the intake manifold, 
the action of the governor must be transmitted from 
it to the throttle in the intake manifold through rods. 
Bowden wires, etc., and must be encased, which is ex- 
pensive as well as inefficient. 

Friction at all joints and by rods and wire rubbing 
against the encasement seriously effects the action of 
the governor, and lost motion in all these joints also 



move the radiator in order to get at the governor for 
repairs or adjustments. Making a unit of the valve 
box and governor case also lessens the number of 
points to be sealed, which are such a temptation to 
speedy drivers. It prevents the driver doing as he 
may do with the gear case governors — drill a hole in 
the tube which encloses the control rods and drive in a 
wooden plug, which will hold the rod tight, so that the 
governor cannot function. 

The centrifugal governor has a decided advantage 
over any other type of governor insofar as it can be 
connected to any moving parts of a vehicle. In a great 
many cases it is not possible to govern the speed of 
the engine directly on account of the gear ratios. When 
the ratio is such that the engine does not turn over 
fast at the vehicle's regulated speed and the engine is 
governed, it is not possible to get the required power 
of the engine on slow gear. 

A Type Driven from Transmission Gearset. 
However, in this case the governor can be driven 
from the transmission, as is shown in Fig. 3. which 
will give the driver full power on first and second 
speeds, or allow him to drive as fast on first and second 
speed as he can on high, which, of course, is impossi- 
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ble when the engine speed is limited. 

The speeds at which a centrifugal governor can 
regulate an engine are unlimited, which is not the case 
with a hydraulic or suction governor. With each 
driving speed of the centrifugal governor the regula- 
tion can be adjusted for speeds of plus or minus 200 
revolutions per minute, which gives a variation of 400 
revolutions. And if a greater variation is desired the 
driving speed of the governor can be so changed that 
if the engine is to be regulated as low as 200 revolu- 
tions per minute, the governor speed can be made the 
same as it is when the motor is run 1000 revolutions, 
making the same force for operating the throttle. 

Properly designed governors are a great assistance 
also to the driver, as it is a well known fact that the 
throttle must be open at a psychological speed and 
time for the engine to handle a required load with the 
least effort. All carburetors cannot adapt themselves 
to instant changes and most drivers are not able to 
handle the throttle of a carburetor as a governor does.' 
The governor opens the throttle only, when the engine 
requires it. or when the engine speed decreases and is 
not more than is necessary for a given load, as the po- 
sition of the throttle depends upon the speed at which 
the engine is running. 



WARD ELECTRIC MAKES NEW RECORD. 



MARTIN TRUCKS AND FIRE WAGONS. 



The Martin Carriage Works, York. Penn., is pro- 
ducing a considerable number of motor trucks and spe- 
cial fire department apparatuses. The fire apparatus 
has been sold largely to volunteer companies in Penn- 
sylvania and New Jersey. The chassis are equipped 
with Wisconsin engines and are assembled. The com- 
pany is also starting work on 1000 light commercial 
wagons having load capacity of 1000 pounds. Thirty 
different designs of bodies for various purposes have 
been made for equipping the wagons. 



WANTS CONSULAR SERVICE ENLARGED. 



The Chamber of Commerce of the United States 
has taken a referendum of its members on the ques- 
tion of asking the government to strengthen its for- 
eign trade service by establishing new consulates, 
raising the rank and pay of the various representatives, 
affording adequate clerical assistance and providing a 
sufficient inspection service. Figures are quoted to 
show that American consuls in different parts of the 
world are paid far less than those of other countries. 



The Krebs Commercial Car Company of Clyde, O., 
has been reorganized under the name of the Clyde Car 
Company. It is capitalized at $25,000. J. W. Flick- 
inger, Albert A. Wott and J. R. Bayncs are interested. 



The Romeo Foundry Company has purchased the 
plant of the Havers Motor Car Company at Port 
Huron. Mich. 



The Electric Vehicle Association of New York has 
officially recorded a new electric delivery wagon rec- 
ord made by a Ward special delivery wagon, which 
covered 98 miles on a single battery charge. It was 
operating under regular service conditions on the 
streets of New York, carrying a capacity load and 
making the average number of stops. The associa- 
tion's expert, John F. Delehant, was in charge of the 
car. 

The route was through Manhattan and the Bronx 
and the 98 miles were covered in 16 hours and seven 
minutes, of which 12 hours and 2y> minutes was ac- 
tual running time. The speed averaged 8.1 miles an 
hour and the number of stops was 35. The current 
consumed was the equivalent of 164.5 ampere-hours. 
This figures out at 1.68 ampere-hours per mile. The 
conditions were not favorable, as the run was made 
in a drizzling rain, which made the pavements slip- 
pery. 



SPECIAL CONFECTIONERY BODIES. 

With special bodies designed to carry a complete 
line of confectionery goods, several confectionery job- 
bers have greatly increased their business by selling 
direct at shop doors. The drivers of the trucks are 
salesmen, credit men, shipping clerks and delivery 
men. each selling and delivering goods directly from 
the truck. In one territory a single equipment has in- 
creased the business of one confectionery house 30 per 
cent., while the cost of covering the territory has been 
considerably reduced. 



INTERFERENCE WITH WAR SHIPMENTS. 



In and about New York City the systematic theft 
of fittings from and damage to cars and trucks con- 
signed for Europe for use by the allied armies has 
been the source of careful police inquiry. Thirty trucks 
have been disabled in Weehawken, N. J., and shipped 
in a practically useless condition during the past two 
months. At least $80,000 worth of tires for command- 
ing officers' cars, signal service, ambulance corps and 
other light cars have been stolen, as well as 30 or more 
magnetos, which are valued at $185 each. 



The plant of the Atlas Drop Forge Company. Lan- 
sing. Mich., is being expanded to provide capacity for 
its increasing business. The additions will cost about 
$50,000 and the present force of 140 men will be 
doubled as soon as these have been completed. 



The American Bronze Company, Berwyn. Penn.. 
maker of Non-Gran bearing bronze, has arranged for 
an increase in its plant which will double the capacity. 
The addition will be finished in about six weeks. 
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THE ESSENTIALS OF ENGINES FOR TRUCKS. 



By L. M. VILES, the Buda Company. 



'HE essential points in a truck motor are of neces- 
sity in many cases quite different from those of 
a motor used in pleasure cars. At the same time, many 
so-called truck motors were originally designed and 



THE essential points in a truck motor are of neces- plunger pump, gives satisfactory results. Cylin- 
sitv in manv rasps niiitp HiflWent- frntn tlmcp nf der and piston lubrication is generally accom- 
plished by means of the splash system, the connecting 
rods on their down stroke dipping into a trough or 
false pan and creating a distribu- 
tion of oil throughout the crank 
case which supplies the necessary 
lubrication for the cylinder and 
piston walls. The timing gears are 
generally oiled direct from the 
crank case from an overflow from 
the front crank bearing. This 
method is simple and effective. 
Ample Bearings Very Essential. 

Ample bearings are most es- 
sential for the truck motor, and 
bearing pressures should not be al- 
lowed to run as high as in pleas- 
ure car motors. Above all, great 
care is necessary in scraping in the 
crank bearings. It is a temptation 
to the motor manufacturer to save 
on his bearing scraping, but it is 

Model TM Buda Engine, Bore 4 V, Inrkn and Stroke Inches, with the Flywheel Not poor economy, as a pOOrly Scraped 

bearing will be very fruitful of 




bearing trouble. The best material obtainable is none 
too good. For crank and rod bearings (crank end) 
bronze shell babbitt lined bearings give excellent re- 
sults. The bronze gives a stiff backing, which resists 
the tendency to "pound out," while the babbitt with 
a high percentage of tin gives a bearing surface which 
cannot he improved upon. 



Kneloned, a Typical Track De»lci of Medium Power. 

built for pleasure car purposes. This has resulted in 
some instances in the motors giving unsatisfactory re- 
sults. However, during the past two or three years, 
owing to the rapid growth in the truck industry and 
the demand for dependable truck units, there has been 
a distinct improvement in the type and design of truck- 
motors offered. 

The truck motor must be capable of 
standing up under continuous duty — 24 
hours a day, if necessary. It must be de- 
pendable at all times, with sufficient re- 
serve strength in construction so that it 
will be capable of responding to an ex- 
traordinary condition if need be. Among 
other things, this means that the oiling 
system must work under all conditions. All 
bearings and reciprocating parts must be 
supplied with sufficient lubrication. Force 
feed lubrication by means of a geared oil 
pump forcing oil through a drilled crank- 
shaft on to the main crank bearings is 
probably the most advanced type of oiling 
that has yet been devised, especially for 
the larger motors intended for trucks of 
four, five and six-ton capacity. 

For the smaller sizes of motors used 
in the light and medium capacity trucks. 

. , . c r j • . , , , Model vu una a Kmtine, More * v? incnea and siroke six laches, vrlth Fir- 

the semi-force feed, either by geared or wkeei Hou^d. De.iir.ed for Heavy Duty. - 7 
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In cylinder design the en bloc type predominates 
and is generally considered as the best practise. This 
type of cylinder makes for a rigid motor, prevents the 
bearings from getting out of line and strengthens the 
crank case. The valve should be made as large as pos- 
sible consistent with the size of the motor, and a fair- 
ly high lift can be used, particularly on the exhaust, 
which facilitates the scavenging of burned gases. 
Water Jackets Must Be Large. 

Exhaust passages should be ample and water jack- 
eting should be used freely around all parts subjected 
to direct combustion. It has been found that the pis- 
ton clearances of truck motors should be considerably 
more than those in pleasure car motors owing to the 
heavier work truck motors are called on to perform. 
All hardened steel parts, such as cams, push rods and 
piston pins should be held strictly to a standard of 
hardness, for a hardened and ground steel part that 
is below the standard of hardness will sooner or later 
commence to cut, which may be the cause of serious 
results. 

Above all the matter of workmanship is most vital, 
as proper design and good materials will count for 
naught if the machining of the parts is not done with 
the utmost accuracy and every piece carefully inspected 
and tested before being allowed in the assembly de- 
partment. The proper balancing of the flywheel, crank- 
shaft, pistons and rods is most necessary, for a motor 
out of balance will soon pound itself to pieces. 
Tests Made with Great Care. 

The final step in the manufacture of the motor, 
which is the testing, should be handled with the great- 
est care. It is essential that the motor should be "belt- 
ed in" for several hours or run in by other means than 
under its own power. This gives all rotating and re- 



ciprocating parts a chance to adjust themselves before 
the motor is started under its own power. After this 
preliminary "running in" of the motor, it can be start- 
ed under its own power. 

It is advisable also to have the motor pull a load 
in the form of some type of dynamometer in order to 
approximate the work it will be called upon to perform 
in actual service. After the motor has been thoroughly 
run in, the oil pan should be dropped and the bear- 
ings, pistons, rings, etc., carefully examined. The 
slightest indication of improper functioning should be 
adjusted at this time. The motor is now ready for a 
final run and inspection. 

The purchaser of a new truck should realize that 
he should not demand maximum capacity from his 
motor for the first few hundred miles. He should give 
the motor a chance to adjust itself to working condi- 
tions. A good motor is like any other good article, it 
will resent abuse and improper treatment, but will 
give excellent results as long as it receives good care 
and attention. 



CAST STEEL DIRECT FROM ORE. 




Model HI' Buda Ewlw, Bore 8% Inchea and Stroke Inches, Cooled by 

Thermo-Sypnon Circulation, a Standard for l.lictat Type* of Vehicles. 



The United States consul at Kingston, Ont., re- 
ports that the electric smelter at Bellville has perfected 
a process of producing steel direct from the ore which 
is in some respects similar to the Ford process of pro- 
ducing gray iron from ore. 

A preheater utilizes the heat from the waste gasses 
generated by the smelter. This consists of two 
wrought iron pipes eight feet long and increasing reg- 
ularly in diameter from 14 to 18 inches, so that the 
charge can slide easily down the heated portion. These 
pipes are enclosed in the preheater stack, which has 
fire brick lining and baffle plates ar- 
ranged in such manner that the heated 
gasses circulate about the preheater 
pipes. 

The furnace is charged from the upper 
floor into the preheater, the charge consist- 
ing of iron ore, limestone and charcoal 
crushed so that it will pass through a one- 
inch mesh. 

The furnace is operated on a two-phase 
current, the transformers being connected 
by what is known as the Scott connection. 
The electrodes are three inches diameter, 
threaded so that they can pass down con- 
tinuously and are used up entirely. The 
plant has been in operation two months 
and has proved that steel can be made in 
this manner directly from the ore with 7y 2 
per cent, titanium. A quantity of high-car- 
bon steel was made, the ingots being per- 
fectly sound and free from blow holes. The 
company intends to erect shortly a three- 
ton furnace, with a view to making high- 
carbon tool steel and steel castings. 
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UNITED STATES ARMY TESTS MOTORS. 



MUCH ROAD WORK IN 1914. 



The United States army is conducting a series of 
thorough tests at Fort Sill, Oklahoma, to determine 
the comparative efficiency of motor trucks and trac- 
tors in moving guns and ammunition as compared to 
the animal equipment that was formerly used. 

Two trucks of different makes are being tested in 
hauling 4.6-inch guns and six-inch howitzer batteries. 
The seven-inch howitzer will eventually figure in the 
tests. The tests will determine the comparative ef- 
ficiency of motors as compared to animals, and will 
be directed toward learning the utmost that can be 
done with motors rather than at trying them at very 
difficult work. 

The first test will be moving ammunition and the 
load will be one full chest. Half the distance will be 
covered at the usual speed of animal drawn wagons 
and half at the speed most favorable to the motor 
truck. The second will be to pull guns and gun crews 
with ammunition for a short haul, such as is necessary 
when the guns are placed in action. The third will be 
for long hauls, such as are required for long marches. 
The tests will be made up hill and down hill with sharp 
turns in different directions, over fords and in other 
conditions such as are ordinarily found with animal 
drawn equipment. 



DIXIE MAGNETO IN AEROPLANE FLIGHT. 



In a contest for a prize of $5000, offered for the 
Curtiss aeroplane that would fly the greatest number 
of miles in a 10-hour day, a flying boat equipped with 
a 100 horsepower engine and a Dixie eight-cylinder 
magneto, was driven 480 miles in 10 laps of a course 
touching Hammondsport, and Pen Yan, over Keuka 
lake, New York. Only once during the day was oper- 
ation of the engine interrupted except to take on fuel 
and supplies, and that was when dirty gasoline neces- 
sitated the cleaning of the carburetor. 



The Bell Motor Car Company of York, Penn., is 
shipping a light delivery wagon of 1200 pounds ca- 
pacity, equipped with open and closed bodies. It is 
mounted on the same chassis as the Bell passenger 
car and has an electric lighting and starting system. A 
Bosch magneto is used instead of distributor ignition. 
The price is $750. 



Five years' use of five KisselKar trucks, during 
which the vehicles were driven 60,000 miles, proved 
so satisfactory to Alexander H. Revell & Co., of Chi- 
cago that it placed an order for four more of the same 
type trucks. 



The Hurlbut Motor Truck Company of New York 
City has moved to a new plant at Third avenue and the 
Harlem river. More space is available and both water 
and rail shipments from the plant are possible. 



According to the National Automobile Chamber of 
Commerce a quarter of a billion dollars was spent on 
roads in the United States in 1914. One-fifth of the 
work was done under the state aid system, the vari- 
ous state highway departments paying $24,220,000, 
and the counties and townships $25,193,000. State aid 
laws are in effect in 44 states. New Jersey having 
started the system in 1891 and Tennessee and Georgia 
adopting it in 1915. 

Thirteen states spent $25,605,000 during the year in 
construction and maintenance without state aid. Re- 
pairs cost $12,500,000 and $35,500,000 was spent for 
new construction. There are now 247,490 miles of 
hard surfaced roads in the United States out of a total 
of 2,273,000 miles of public roads, or 10.9 per cent. 

Last year 6805 miles of state roads and state aid 
roads were built, making the total of new roads built 
to Jan. 1 last 35,477. The great loss involved in using 
surfaces that are not suited to modern traffic is shown 
by the following figures for maintenance and new con- 
struction in a number of states : 

Maintenance New Construction 

Rhode Island $146,800 $28,400 

New Jersey 2,145.000 1,329,000 

Pennsylvania 1.689.000 2,700,000 

New York 8.628.000 12,856,000 

Massachusetts 805,000 1,610,000 

Connecticut 925.000 2,587,000 

Total $14,338,800 $21,110,400 



URGE TRUCK DEALERS TO UNITE. 



Mayor Blankenburg, at a recent meeting of the 
Philadelphia Motor Truck Association, urged the truck 
sellers and users to combine to influence the building 
of good roads in Pennsylvania and good pavements in 
Philadelphia and to insist that state money be care- 
fully expended. E. B. Jackson of the Packard Com- 
pany, president of the association, condemned the L 
shaped car rails used in Philadelphia and declared that 
the streets of Philadelphia and Baltimore were harder 
on trucks and caused more tire expense than those of 
any other cities in the country. 



The Flinchbaugh Manufacturing Company, Green- 
castle, Penn.. has sold its plant and business at private 
sale for $42,500 to the Landis Tool Company. The 
Flinchbaugh company made gasoline engines for trac- 
tors. The new owners will build Landis shock dif- 
fusers and other automobile specialties. 



The Brockway Motor Truck Company, Cortland, 
N. Y., has purchased an acre of land near its present 
plant and is erecting a building 40 by 186 feet. A sec- 
ond building will be built the coming spring. 



The Howe Rubber Company, which makes tire 
tubes at New Brunswick, N. J., is building a $70,000 
factory. 
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MOTOR TRANSPORTS IN THE EUROPEAN WAR. 



AMONG the chief duties of the Canadian militia 
department when it was mustering and equip- 
ping the Canadian contingent for war service in Eu- 




Type of Body Equipment Supplied for American Truck Chassis (or I He by 
Contingent Serving In the European War. 

rope, was to provide motor transport to haul the equip- 
ment and necessary supplies for the commands. 

These trucks, in the shape of bare chassis, were 
bought from dealers representing factories in the 
United States. The wood work on the bodies was 
■done by Massey-Harris Company, Ltd., of Toronto, 
and the steel work and metal fittings was provided by 
the shops of the Russell Motor Car Company. 

The standard bodies on the transport trucks have 
sides 40 inches high, with brown tarpaulin covers, sup- 
ported on wooden hoops, which may be raised or low- 
ered to lit them to the height of the load. An extra 
tool box is built on the right side of the truck and two 
tanks are carried on the right running board, to store 
gasoline and oil in excess of the capacity of the regular 
fuel and lubricant containers. 

On the left side of the truck a box is provided for 
holding cans of grease, carbide and oil and a fire ex- 
tinguisher. Other special 
equipment consists of a can- 
vas bucket, axe. shovel, crow 
•bar, block tackle and steel 
tow rope with chains and mud 
.hooks for the rear wheels. 

Several motor machine 
.shops were also supplied to 
.keep all the trucks in condi- 
tion. These were mounted on 
Peerless chassis. The bodies 
are made with steel frames 
-and sides and are equipped 
with fireproof glass windows. 
There is one door in each side 
and one the full width of the 
bodv at the rear. Each door 



is divided in the middle, so that the lower half drops 
down level with the door, while the upper half raises 
to the height of the roof. 

The equipment of the shop 
consists of an engine lathe, 
geared drill press, double head 
emery grinder, band saw, 
blacksmith's forge and anvil. 
All machines are complete 
with tools and stock is carried 
in racks on the sides of the 
body. 

There is in addition a work 
bench, vise jacks and a full 
equipment of hand tools, in- 
cluding pipe fitting and tin 
working outfits. The jacks 
provided are large enough to 
lift a considerable section of 
railroad line. Steel cupboards 
and drawers 'are provided for 
storing small parts and stores. At night the body is 
brightly lighted by electric lights, which are supplied 
with current from a small dynamo and storage battery. 
All the machinery is belt driven from a line shaft 
which is run from the transmission gear set. 



the Canadian 



BRITISH SLOW WITH WAR CARS. 



The great advantage maintained by Germany in 
preparation for the use of motor transport before the 
war is beginning to be realized in England. From the 
first the plans and preparations of the Germans were 
very complete. The English war office was finally 
forced to give heed to them, but it began the work too 
late and moved too slowly to accomplish much. Very 
few government subsidy trucks were in existence at 
the beginning of the war and vehicles of all shapes and 
sizes had to be commandeered. This diversity of ma- 




Peerless Chassis Fitted a* a Transport Repair Shop of a Type Taken 
Commands in the European War Expedition. 
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chines cost the nation many millions of dollars. 

In Germany by the end of 1914 there were 1000 ve- 
hicles subsidized by the war office. All the transport 
requirements of 50 army corps could be supplied with 
them. Each train consisted of a truck and trailer hav- 
ing capacity for carrying six tons at about eight miles 
an hour over good roads. The Reichstag, through the 
efforts of the Kaiser, supplied $750,000 for this pur- 
pose. In 1913 there were 14 German manufacturers 
turning out trucks suitable for the army. 

The German great artillery, which caused such 
surprise by blowing down down the strongest forts at 
the beginning of the war, was motor drawn. The Ger- 
mans had known for long that such guns could not be 
transported by rail because their weight and bulk were 
such they could not be taken through tunnels and un- 
der bridges. They had prepared great motor vehicles, 
too large for any peace use, for hauling these cannon, 
and they were ready when war was declared. 



PARIS MOTOR 'BUSES GREAT WORK. 



No lot of motor cars used by the French during 
the European war has been given more severe ser.vice 
than the 1000 internal gear drive 'buses that were used 
on Paris streets and which were commandeered at the 
opening of the war. Mr. De Freminville, chief en- 
gineer of Panhard & Levassor of Paris, has recently 
sent an account of the work of these machines to the 
Internal Gear Drive Association of Detroit. 

At the first call to arms the 'buses were com- 
mandeered and were used to take soldiers to the field, 
running night and day. They were then used to haul 
cannon, ammunition and food supplies to the most ad- 
vanced positions. Some were used for carrying meat 
and they have hauled 30.000 tons a month since the 
war began. When they were used as 'buses the trucks 
did 34,000 miles a year. A driving pinion lasted on 
an average for a year and a crown gear for three 
years. 

The internal gear axles now being made in Amer- 
ica are believed to be better and to be made of more 
durable material than those that established this ex- 
traordinary record in France. As soon as one of these 
'buses reaches a condition where a general overhaul- 
ing is required, the army sells it at auction to a private 
bidder and a new chassis of the same sort is put into 
military work. In this way the civilians are supplied, 
the army kept up to best efficiency and the purchase 
of foreign trucks is made unnecessary. 



MOTOR BATH ROOM FOR WAR. 



The St. John Ambulance Association of London 
has recently had built and delivered to the British 
army a motor car fitted out to give the soldiers, es- 
pecially the wounded, comfortable baths. Large can- 
vases for the purpose of forming tent bath rooms are 
rolled up under the shelves on each side of the body, 
and tent poles and stakes are carried on the roof. 



In the car are two circulating boilers, which sup- 
ply hot water at the rate of two gallons a minute to 
taps from which water is taken by means of a hose 
pipe. The boilers are heated by kerosene vapor sup- 
plied under pressure and the kerosene is stored in a 
50-gallon tank, which can be refilled by means of a 
hand pump and hose. Inside the car are store cup- 
boards and shelves with a large fumigating cupboard, 
capable of holding 20 suits of clothes. The latter are 
cleaned and disinfected by vapor rising from a tank 
containing water and chemicals. The bath room can 
be carried on any 20 or 30-horsepower chassis and not 
a very long wheelbase is required. 



DR. CARREL'S TRAVELLING HOSPITAL. 



Dr. Alexis Carrel of the Rockfeller Institute for 
medical research in New York, who has been in charge 
of a 50-bed hospital at Compeigne. France, is to devote 
a part of his time in the future to a travelling hospital 
composed of five automobile trucks. Two of these will 
carry a portable operating room, another a sterilizing 
plant, a fourth an electrical generating plant and the 
fifth an X-ray room. The hospital will be thoroughly 
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DliKram Show Inn the Interior Arrangement of the Canadian 
Motor Truck Field Repair Shops. 

tried out at various points along the front. Dr. Carrel 
will continue to supervise the Compeigne hospital and 
a further extension of his activities in another direc- 
tion is likely to be announced soon. 



ACME TRUCK QUICKLY PREPARED. 



Quick work was done in designing and preparing 
for the market the Acme truck which is to be produced 
by the Cadillac Auto Truck Company of Cadillac, 
Mich. The design of the two-ton and j^-ton trucks 
which the company is to make have already been com- 
pleted and dealers are being secured. 

The two-ton truck is ready for the market. It will 
sell for $2000. The celerity with which the design 
was completed was made possible by the fact that 
many standard parts are used in the truck. 

These include a Continental engine, Rayfield car- 
buretor, Long truck type radiator, Pierce governor. 
Warner clutch and gear set, Smith pressed steel heat 
treated frame, Detroit springs, Gemmer steering gear, 
Timken front axle and Timken-David Brown full float- 
ing rear axle. 
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CUBAN BUSINESS PROSPERS. 



Federal Motor Truck Company's Managers 
Believe Its Prospects Are Excellent. 



Great prosperity and decided progressivene.ss, which 
is developing the island very fast, were the conditions 
found in Cuba by M. L. Pulcher, vice president and 
general manager of the Federal Motor Truck Com- 
pany, who has just returned from a sojourn of three 
months on the island. 

He found business there to be better than at any- 
time in the history of the republic. The reasons for it 
are a big sugar crop, which is bringing high prices, and 
a large tobacco crop. There has been an enormous in- 
crease of exports to South America, because the Euro- 
pean nations have not been able to take care of the 
business that had been transacted there. 

The motor truck and the automobile have been big 
factors in the recent development of the island. Two 
years ago cars and trucks were a rarity and mules and 
oxen were used almost exclusively. But now Havana 
has as many motor trucks as the average American 
city. 

Motor taxi lines are flourishing and one can go 
from one end of the city to the other for 20 cents. Gas- 
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oline of the best quality sells at 50 cents a gallon and a 
poorer quality at 35 cents. Even with this high price 
tor fuel the motor vehicle has proved a great economy 
in Cuba. 

As an example of the progressiveness of Havana 
business men, Mr. Pulcher reports seeing a cigarette 
machine costing $5000 which had a producing capacity 
of 300,000 cigarettes a day. There is a strong good roads 
movement in the island. In Havana all the streets are 
fine except in the older parts of the city, where they 
are very narrow, the sidewalks being scarcely wide 
enough for two people to pass. In the newer parts of 
the city the streets are as wide and handsome as in 
the best cities in the United States. Country roads 
are being built into excellent macadam highways simi- 
lar to those of Massachusetts. The natural roads are 
quite impassable for automobiles, but the new high- 
ways are making touring popular. 



TO FINANCE TIME SALES. 



The Acceptance Corporation of 55 Liberty street, 
New York, has organized a department which will 
make a business of taking notes offered by truck pur- 
chasers who pay only part of the price in cash and de- 
sire the rest on time. 

The company has been in business since 1909 buy- 
ing up the slow assets of corporations and thereby 
financing contractors in the handling of large jobs 
which otherwise they would be unable to undertake. 

Among the men on the board of directors of the 
company are R. M. Owen, Roy A. Rainey, Robert H. 
Montgomery. Henry Bennet Leary, John Farson, 
Richard H. Swartout, E. D. Bird and David B. 
Mills. 

This service is expected to make it possible for 
truck dealers to extend their business very much more 
rapidly than before by opening a big field for time 
sales that could not previously be touched. The dealer 
can pay the manufacturer cash for the truck, do all his 
business on a cash basis, avoid tying up his capital in 
notes and get rid of the bother of collecting such notes 
when they become due. 



MANY BALL BEARINGS USED. 



An idea of the large consumption of ball and roller 
bearings in the United States is given by George T. 
Gwilliam, president of a distributing company in New 
York. He says that the United States consumes steel 
balls at the rate of 15,000,000 a day and complete bear- 
ings at the rate of 15,000 a day. These bearings are 
used in automobiles, bicycles, motorcycles, machinery, 
machine tools and a thousand other lines of industrial 
endeavor. 

When the Underwood committee was considering 
the tariff on anti-friction bearings, it was shown that 
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It is the policy of this Company to render every possible 
assistance to dealers in developing and following up 
prospects. This dealer service takes many forms, but it 
all has one object — to help our agents make sales. The 
folders here reproduced tell how 

MACK TRUCKS 

have solved delivery problems for contractors, coal 
dealers, expressmen, and many others. This literature 

goes to your prospects. 

We have some territories still open. Send for details and copies of 
our Dealer Helps. 
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64th Street and West End Avenue New York 
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the gross sales amounted to $15,000,000 annually. At 
that time 29 concerns, of which 12 were importers of 
foreign bearings, were competing for the business. 
Roller bearings are all made in this country, but ball 
bearings came from Germany, Sweden, Italy, France, 
Switzerland and England. The war has shut off all 
imports except those of Swedish bearings, which have 
increased in quantity. The largest producer in Amer- 
ica is the New Departure Manufacturing Company of 
Bristol, Conn. 



FRENCH COMMISSION SEEKS MACHINERY. 



ALLIS-CHALMERS HAS BIG ORDERS. 



No definite figures have yet been given out by the 
officers of the Allis-Chalmers Company, Milwaukee, 
Wis., regarding the total amount of business on order 
Nov. 1, but it was estimated at close to $8,500,000. The 
last previous announcement showed $8,000,000 of un- 
filled orders. The net profits for the quarter ending 
in September amounted to $333,008, and sales reached 
a value of $3,062,371. 

In the June quarter the profits were $194,813 and 
sales $2,816,181. Between 5200 and 5300 men are now 
employed, the force having been increased by 360 dur- 
ing the past month. The plant is operating at 80 per 
cent, of capacity. There have been no exceptionally 
large orders for any one product, but the business has 
been well distributed. 

(When Writing to Adrertlsera, 



A commission from the French government is in 
the United States making a thorough study, that will 
continue several months, of various branches of Amer- 
ican manufacture and of American machine tools. 

After the war French industries will be handi- 
capped by lack of men and horses and the idea is to 
make use to the fullest possible extent of labor saving 
tools. Agriculture is to be largely reorganized by the 
use of power machinery and such business as the tex- 
tile trade, of which the chief centres have been de- 
stroyed by the war, will be rebuilt and the most effec- 
tive tools put into operation. 

It is the aim to buy many of these tools in the 
United States, where they have been developed to a 
greater extent than in other countries. Efforts will 
also be made to get an American market for the French 
productions that are made with American tools and 
preferential treatment for French goods may be asked. 



TRUCK DEMONSTRATION IN PARAGUAY. 



The first motor truck ever seen in the republic of 
Paraguay was recently taken there by an American 
demonstrator, who made the trip at the expense of the 
Paraguayan government. Many demonstrations of 
the truck were made to show its utility for freight 
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A REAL LONG STROKE TRUCK MOTOR 
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Type TU. Type UU. 

4-" bore, "6" stroke. 4 >4 " bore, 6" stroke 

Cylinders Interchangeable. 
NOTE THE8E FKATI RKS. 
CYLINDERS — Cast en bloc. 
(CRANKSHAFT — Pour bearlnK, 
chrome nickel steel. 2" diam- 
eter. 

VALVES— Rich Tungsten steel. 
CONNECTING ROD BEAR- 
INGS — 3" long. 2" diameter. 



BEARINGS — Bronze 
metal lined. 



Fahrig. 



CAM-SHAFT — One piece, cams 
Integral. 



OILING SYSTEM — Force feed, 
hollow crankshaft. 



3 Point Suspension. 
Write today for detailed specifications and Illustrations. 

Wisconsin Motor Mfg. Co., Milwaukee, Wit., U. S. A. 

Sta. A Dept. 331 



Eliminate Truck Abuse 

The Pierce Speed Controller or the Pierce Motor 
Governor can be attached to any vehicle. 

The leading motor manufacturers and builders of trucks 
endorse the Pierce products. 

We can solve all speed problems. The saving is in 
truck service, tires and the vehicle. 

Correspondence Invited. 

Pierce Speed Controller Co. 

ANDERSON, IND. 



CHAIN— DOPE 

Saves Time, Money and Chains and Gives Quietness, 
Efficiency and Comfort. 

ON YOUR MOTOR TRUCK 

It is easily applied and the results obtained make its use 
a habit. 

Ask Us For More Information 
Eagle Oil & Supply Co. 

104 Broad St., Boston, Mass. 

The Eagleine NO-KARBON Oil Man'frs. 



transport over the bad roads of the country. The 
President of the republic and the ministers of war, in- 
terior and public works rode on it over a very rough 
road and were favorably impressed by its work. Mov- 
ing pictures were made of the demonstration and were 
shown in the most popular picture theatre in the capi- 
tal. It is probable that several trucks will be pur- 
chased and a company may be formed to truck freight 
to parts of the country removed from the river and 
the railroads, where the only means of freight trans- 
port in the past has been bullock carts. 



FREIGHT HOUSE PROVISION FOR TRUCKS. 



There are evidences that the more progressive 
railroads may be prevailed upon as soon a&,. demand by 
business men becomes a little stronger tJ jp install spe- 
cial provisions at freight stations forlfhe quick hand- 
ling of truck loads. 

Such provision is unquestionably necessary to se- 
cure the greatest motor vehicle efficiency. As trucks 
increase in number and business men better under- 
stand the requirements for economical operation pres- 
sure on the railroads to co-operate in this improve- 
ment of efficiency is sure to follow. .", 

A start has already been made at the instances of 
concerns that receive large shipments of freight and 
who have demanded that they at their own expense be 
allowed to install satisfactory facilities at the freight 
houses for the handling of their goods. 

Special cranes have been installed by such an ar- 
rangement at the Broad street station in Philadelphia. 
These are adapted to lifting a removable body from a 
truck chassis so that it can be loaded while the truck 
is away, and for replacing the loaded body. The Penn- 
sylvania railroad has permitted the installation of like 
equipment under similar arrangements at Baltimore. 



BATTERY CHARGING EQUIPMENT. 



(When Writing to Advertlaera, 



A booklet of 16 pages, describing the battery 
charging equipment produced by the Cutler-Hammer 
Manufacturing Company of Milwaukee, Wis., has just 
been issued. The types include the well known Uni- 
versal Unit system for large fleets and public garages, 
as well as panels and rheostats for individual vehicle 
charging, and rheostats for charging batteries used on 
starting, lighting and ignition systems of gasoline cars. 

The Universal Unit type consists of individual 
units assembled in large frames. Each section is a 
self-contained unit, consisting of a slate front 24 
inches wide by 10 inches high, which carries a rheostat 
contact and a sliding rheostat head, a low current cut 
out at the left, an instrument^ switch at the right, a 
pilot lamp, fuses and a grid resistance mounted on the 
back. 

Some of the advantages claimed for this system 
are simplicity and accessibility, ease of operation, ease 
with which new sections can be added and automatic 
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THE LARGEST PRESSED-STEEL SOCKETS MADE 



For Large Work Cars, Trucks, Tractors and Assembly, Mossberg 
Co. has designed a "Large Series" of Socket Wrenches. 
Beginning at 1-2" they cover all bolts up to and including 11-2" 
hexagon and 1 1-4" square. Of Pressed Steel they are guaran- 
teed for hardest work, yet they are light in weight. 



Ideal 

Equipment 
for 

Heavy Trucks 



Smaller 
Special 
Sets 
To 
Meet 
Special 
Conditions 




Catalog No. 
181-F is 
just out- 
sent free 



NO. 20 SOCKET SET— $18.00 COMPLETE 

FRANK MOSSBERG CO., Attleboro, Mass., U. S. A. 



protection without complication. No wiring is neces- 
sary except that to the battery lead. It is compact and 
a large number of sections may be placed in a small 
space. 

WATER RUINS ROADS IN WINTER. 

Water wears and damages roads in the winter, ac- 
cording to the experts of the Department of Agricul- 
ture and not the cold or the thaw that comes in the 
spring. When the water in the road turns to ice it 
expands, the road surface heaves and breaks to pieces. 
When the thaw comes it is easily rutted. If this hap- 
pens two or three times in a winter a road may be 
ruined. 

The remedy is to keep the water off the roads. The 
time to prevent water getting into the road is in the 
fall, before the rains begin. If the road goes into the 
winter thoroughly dry, with the surface and drainage 
in good condition, the chances are extremely favorable 
that it will come out in good condition the following 
spring. 

The ditches and drains should be kept open. All ac- 
cumulations of weeds and grass obstruct drainage and 
retain moisture. When the fall rains begin a dirt road 
should be dragged frequently to prevent the formation 
of ruts and the collection of water. Ravelled places 
should be filled in and consolidated. 

During the winter the cross drains and side ditches 

(When WrlUnic to AtlvertlnrrH, 



should be frequently cleared. If a thaw is so pro- 
nounced that the roadway is softened, the drag should, 
be used. Often one round trip of the drag with the 
hitch reversed will entirely free the road of snow or 
slush. 



ANNUAL CONVENTION OF S. M. E. 



The annual convention of the Society of Mechan- 
ical Engineers will be held in New York Dec. 7 to 10. 
Dr. John Brashear, president of the society, will make 
the opening address and a business meeting will be 
held on Dec. 8, during which the reports of standing 
committees and the power and test committee will be 
received. 

Professional papers will be presented by Arthur H. 
Lyman, Hollis Godfrey, David Lindquist. J. S. Bar- 
stow. C. F. Hirschfield and A. L. Menzin. Papers on 
steam power will be read by F. \Y. Dean. Robert 
Cramer and Allen H. Babcock. Railroads will be the 
subject of the afternoon session and papers will be 
read by Anatole Mallet and Roy Y. Wright. Other 
subjects will be treated by Albert CI. Duncan and L. 
C. Brooks. The convention will meet Dec. 9 in sec- 
tions. Power plants will be discussed by I.. H. McMil- 
lan, George IT. Gibson, Paul A. Bancel and Mark Rep- 
logle. There will be miscellaneous papers by Ernest 
O. Ilickstein, James E. Boyd, Charles T. Main and 
Lewis Illmer. 
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Seamless Helical Tube cooling sections are guaranteed 
(or the life of the motor on which they are installed. 
Helical Tube construction passes the most critical 
requirements of foreign and domestic engineers. ■' 

Manufactured only by 

Rome-Turney Radiator Company 
Rome, N. Y. 



November, 1915. 



TRUCKS SUCCESSFUL AT PLATTSBURG. 



BESSEMER 

TRUCK 1 

Made in three models— "C" One Ton Chain Drive; "A" One and one-half to Two 
Ton Chain Drive; and "D" One and one-half to Two Ton Worm Drive. Covert 
every truck requirement. Our Dealer's proposition cannot be equalled. Write for it. 

BESSEMER MOTOR TRUCK CO., Grove City, Penna. 

Model "C -SIZSO 
Model 'A"-$1800 

Model "D'^-saoo 





ROSS 

Steering and Differential 
GEARS 

are standard on good Motor Truck Construction 

Write for Catalog 

ROSS GEAR & TOOL CO. 

794 Heath Street LAFAYETTE, IND. 



Analysis of the service of motor trucks at the 
Plattsburg encampment, where for the first time they 
were used for the entire transport of a military column 
in the United States, shows that they were unexpect- 
edly successful. 

After two days' experience they completely dis- 
placed mules, being driven into places thought to be 
inaccessible for trucks, striking camp later and estab- 
lishing new ones earlier than had ever been done be- 
fore, besides doing a wider variety of service than had 
been possible by former methods. 

In addition the special adaptations, such as search- 
light work, hauling artillery at high speeds, carrying 
engineering material and quick transportation of bod- 
ies of troops, showed exceptional usefulness. 

There was practically no necessity for repairs de- 
spite the hard usage. Heavy trucks proved their value 
for some works, but the greatest usefulness was found 
with the two-ton sizes. One such truck can displace 
five four-mule teams in ordinary military use. 



FRENCH ARMY SELLS TRUCKS. 



That French manufacturers of motor trucks can 
now meet all the demands of the army for vehicles is 
shown by the fact that an auction sale was held re- 
cently in Paris, at which 740 internal gear drive omni- 
bus chassis formerly used in Paris and commandeered 
when the war broke out, were sold to private users. 

These have been replaced in the French army serv- 
ice by new chassis of the same type. By this method 
the French keep the army equipment up to the high- 
est point of efficiency, while at the same time they sup- 
ply private owners who badly need trucks, so that 
there is no opening left for the purchase of foreign 
trucks. If some foreign chassis were used buyers 
might continue to purchase them after the war because 
of their good qualities or in the interest of standard- 
ization. 

The foreign trucks used by the French army aro 
not sold even as second-hand trucks, but will be used 
until they are worn out and then junked. In this way 
the French market will be kept entirely for the French 
makers. 



MICHIGAN SERVICE MEN ORGANIZE. 



I When Writing; to Advertiser*, 



With the aid of the National Automobile Chamber 
of Commerce, given through its general manager. Al- 
fred Reeves, the men of the service departments of 
motor car manufacturers have recently completed an 
organization covering Michigan, northern Ohio and 
western Ontario. 

The purposes of the association are to promote 
personal acquaintance among the representatives of the 
service and repair parts departments, to consider the 
best methods of conducting the business of making 
repairs and giving service, and to facilitate co-opera- 

Pleaae Mention MOTOR TRI CK.) 



Digitized by 



y Google 



November, 1915. 



THE MOTOR TRUCK 



5QQ 



E LO 



.WW 





"p*VERY manufacturer of a car or truck knows that if a motor has long life 
there is little else that needs be said about it. Long life necessarily 
implies that power, design, balance, materials and workmanship are all 
that they should be. 

It is therefore with considerable pride that we offer to exhibit to you astonish- 
ing evidence of the exceptional durability of the BUDA MOTOR. 

It may mean much to you in maintaining permanent good relations with your 
trade to equip your output with BUDAS. May we show you? 

Address: BRANDENBURG & COMPANY, Factory Reps. 
57th & Broadway, New York 
1112 S. Michigan Ave., Chicago 1311 Dime Bank Bldg., Detroit 



THE BUDA COMPANY- HARVEYiS^IILLIN 





tion between manufacturers, dealers and owners. 
Meetings will be held every month at which papers 
on the problems of service will be read and discussed 
with lectures and moving pictures of men and ma- 
chines in factories and their operations. The Indian- 
apolis service managers have already been organized 
and similar organization will probably be formed in 
Cleveland and Chicago. 

The following officers of the Michigan association 
were elected : President, C. R. Lester, Packard ; vice- 
president. E. P. Rippengill, Hudson ; secretary-treas- 
urer. E. H. Hazelton, Regal. Executive committee. 
J. L. Kenyon, Cadillac; H. O. Weisse, Oakland: H. G. 
Fitch, Overland ; C. W. Matheson, Dodge ; Charles 
Gould, Maxwell, and Pierre Schonn. General Motors 
Truck Company. 



DEALERS BEAT JUNK SHOP LAW. 



The Boston motor truck dealers have successfully 
fought the junk shop law, which required them to take 
out a $5 license to deal in second-hand cars and re- 
quired that they hold a car 30 days before they sold it. 
F. A. Hinchcliffe was arrested for violating both sec- 
tions of the law and the Boston Automobile Dealers' 
Association fought the case in the courts. A ruling 
that the law did not apply to automobile dealers was 
obtained. 



COLUMBUS MAIL SERVICE MOTORIZED. 



AUTOCAR COMPANY DOUBLES CAPITAL 



The Autocar Company, Ardmore, Penn., has in- 
creased its capital from $1,000,000 to $2,000,000. Its 
output of trucks will also be doubled. The sales of 
the company have increased 70 per cent, during the 
past 10 months. This is due entirely to the growing 
domestic demand, as the company has taken no war 
orders. The new stock is not offered to the public, 
but is being taken by the original founders. More than 
3000 Autocar trucks are in use. 

(When Writing to Advertisers, 



Seven additional motor vehicles, making 17 in all. 
have been added to the mail fleet of the postoffice in 
Columbus, O. Only two-horse wagons, which are 
used in delivering parcel post packages in the congest- 
ed districts, are now in service. Thirty minutes have 
been saved in handling all of the important mails. 



Ten thousand names were entered for the $100 
prize for a trade name for the new tool steel to be mar- 
keted by Joseph Ryerson & Co. The name chosen was 
Ryolite, which was suggested by both Robert H. M. 
McNeilly of Nashville, Tenn.. and P. R. Kohlsdorf of 
Milwaukee, Wis. 
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Buyers' Reference and Guide 

(Yearly Advertiser* Only Are Listed In This Guide.) 



ACCESSORY M A X L F ACTU RERS AND 
JOBBERS. 

Auto Parta Co., Providence, R. I. 
Fan, J. H„ Inc., 41 Warren St., New 
York City. 

Time* Square Anto Co., 56th St., at 
Broadway, New York City. 

AIR COMPRESSORS AND TANKS. 

Brainier Mfg. Co., Main Office and Fac- 
tory, . Utlca. N. Y.: New York Office, 
Hudson Terminal Bldg., 30 Church 
St. (Brunner.) 

Wllllamn Foundry & Machine Co., Ak- 
ron, O. 

' AIR PUMPS. 

Gardiner Governor Co., 126 Williamson 
St.. Quincy. 111. 

Llpman Air Appliance Co., 199 Pleasant 
St., Beloft, Wis. (Portable, Station- 
ary.) 

ANTI-RATTLERS. 

Kins Specialty Mfg. Co., Brookllne. 
Mass. 

AUTOMOBILE ACCESSORIES. 

Motorcycle Acceaaorlea Co., St. Paul, 
Minn. 



AUTOMOBILES. (See Cars.) 
AUTOMOBILE SPECIALTIES. 

Motor Specialties Co, Waltham, Mass. 

AUTO SPRINGS. (Boltless.) 
Harvey Spring Company, 851 17th St., 
Racine, Wis. 

AUTO STORAGE COVER. 
Kennedy Car Liner A Baa; Co., Shelby- 
ville, Ind. 

AXLES. 

Rnaael Motor Axle Co, No. Detroit, 
Mich. (Internal Gear Drive.) 
BALLS AND BALL BEARINGS. 

Ahlberg Bearing- Co., 2624 Michigan 
Ave., Chicago; 1790 Broadway, New 
York City; 805 Woodward Ave., De- 
troit. 

Boyd, F. Shirley, 175 Massachusetts 

Ave.. Boston. (R. I. V.) 
Marburg: Bros, Inc., 1790 Broadway, 

New York. (S. R. O.) 
New Departure Mfg. Co., Bristol, Conn. 

(New Departure.) 
Norma Co. of America, 1790 Broadway, 

New York City. (Norma.) 

BODIES — WOOD AND METAL. 

Cotton, Inc., L. M, Boston, Mass. 

Sprlnirtleld Metal Body Co., 20 Medford 
Ave., Springfield, Mass. 

BOLTLESS AUTO SPRINGS. 
Harvey Spring Company, 851 17th St., 
Racine, Wis. 

BRAKE BANDING OR LINING. 
Boyd, F. Shirley, 175 Massachusetts 
Ave.. Boston. (Multibestos.) 

Standard Woven Fabric Co., Framing- 
ham. Mass. (Multibestos.) 

Staybeaton Mfg. Co.. Lena and Armat 
Sts., Germantown, Philadelphia, 
Penn. (Staybestos.) 

Thermold Rubber Co., Trenton, N. J. 

BRUSHES, WIRE. 
William* Foundry & Machine Co., Ak- 
ron. O. 



CABLE, AUTOMOBILE. 
Fin. J. H., Inc., 41 Warren St., New 

York City. (Standard American.) 
Packard Electric Co, The, Warren, O. 
CARBON REMOVERS. (See Cylinder 
Cleaning Compound.) 

CARBURETORS. 
Zenith Carburetor Co., Detroit. (Zen- 
ith.) 

CARS — GASOLINE PLEASURE. 

Inter-State Motor Co, 804 West Willard 
St., Muncie, Ind. (Inter-State.) 

Meti Co., Waltham, Mass. (Metz.) 

Nordyke * Mormon Co., Indianapolis. 
(Marmon.) 

Peerleaa Motor Car Co., Cleveland, O. 
(Peerless.) 

Plerce-Arrow Motor Car Co., Buffalo. 
N. Y. (Pierce-Arrow.) 

Reo Motor Co., Lansing, Mich. 

Scrlppa-Booth Co., Detroit. (Scripps- 
Booth.) 

Stuta Motor Car Co., Indianapolis. 
(Stutz.) 

White Co., Cleveland, O. (White.) 

Wlllya-Overland Co., Toledo, O. (Over- 
land,) , ; 

Wlnton Co, 131 Berea Road, Cleveland, 
O. (Wlnton.) 

CARS — GASOLINE COMMERCIAL. 

Beaaemer Motor Truck Co., Grove City, 

Penn. (Bessemer.) 
Chaae Motor Truck Co, 106 West St.. 

Syracuse, N. Y. 
Duplex Power Car Co., Charlotte. Mich. 

(Duplex.) 

Federal Motor Truck Co, Junction and 

Leavltt Sts., Detroit. (Federal.) 
General Motors Truck Co., 26 Cadillac 

Ave., Pontlac, Mich. (GMC.) 
Independent Motora Co., Port Huron, 

Mich. (Independent.) 
International Motor Co, 64th St. and 

West End Ave., New York, N. Y. 

(Mack.) 

Jelfcry Co, Thorn. B, Kenosha, Wis. 
Klaael Motor Car Co., 196 Kissel Ave., 

Hartford, Wis. 
Locomobile Company of America, 

Bridgeport, Conn. 
Packard Motor Car Co, Detroit, Mich. 
Peerleaa Motor Car Co., Cleveland, O. 

(Peerless.) 

Plerce-Arrow Motor Car Co, Buffalo, 

N. Y. (Pierce-Arrow.) 

Reo Motor Co, Lansing, Mich. 

Signal Motor Truck Co, Detroit. (Sig- 
nal.) 

Sullivan Motor Car Co, Rochester. N. 

Y. (Sullivan.) 
While Co, Cleveland. O. (White.) 

CARS — ELECTRIC COMMERCIAL. 
General Motora Truck Co, 26 Cadillac 

Ave.. Pontlac. Mich. (GMC.) 
General Vehicle Co, Long Island, N. Y. 
CHAINS, TIRE AND ANTI-SKI DDI NG 
DEVICES. 

Weed Chain Tire Grip Co., 28 Moore St. 
New York City. (Weed.) 



CHAINS — TRANSMISSION OR DRIV- 
ING. 

Boyd, F. Shirley, 175 Massachusetts 
Ave., Boston. (Baldwin.) 

CIGAR LIGHTERS. (See Lighters.) 
COILS. 

Helnce Electric Co., Lowell, Mass. 

CONTROLLERS. 
Pierce Speed Controller Co., Anderson, 
Ind. 

CRANK HOLDERS. 
King Specialty Co, Brookline, Mass. 
(King.) 

CYLINDER CLEANING COMPOUND. 
Dyer Apparatus Co., Cambridge. Mass. 
(Oxy-Carbon.) 

ELECTRIC LIGHTING EQUIPMENT. 

Carleton Co, The, 172 Summer St, Bos- 
ton. (New Carleton No. 68.) 

Culver-Steams Mfg. Co, Worcester, 
Mass.; Detroit. 

ELECTRIC TROUBLE SHOOTER. 
American Bureau of Engineering, 1526 
Wabash Ave, Chicago, 111. (Ambu.) 

ENGINES, GAS, GASOLINE, KERO- 
SENE. 

Manufacturer's Engine Company, Kan- 
sas City, Mo. 

FAN BELTS. 

Houael Salea Co, B Street. Buffalo. 

N. Y. 

FIRE EXTINGUISHERS. 
Pyrene Co. of N. E, 88 Broad St, Bos- 
ton. 

FORD GASOLINE GAUGES. 
Houael Salea Co, B Street, Buffalo. 
N. Y. 

FORD HOODS AND RADIATORS. 
Superior Lamp Mfg. Co, 136 W. 52nd 

St., New York, N. Y. 

FORD STARTERS. 
Hunter Auto Supply Co, Hunter Bldg, 

333 W. Madison St, Chicago, I1L 

(Hunter.) 

Plcard A Co, A. J. 1720 Broadway, New 

York City. (Genemotor.) 
Walden Mfg. Co, 73 Commercial St., 
Worcester, Mass. 

FOUR WHEEL DRIVE. 
Four Wheel Drive Auto Co, Clinton- 
ville, Wis. 

FUNNELS, AUTO. 
Dover Stamping & Manufacturing Co, 
Cambridge, Mass. (Dover.) 

GAS ENGINES. 
Manufacturer's Engine Company, Kan- 
sas City, Mo. 

GASOLINE ENGINES. 
Manufacturer's Engine Company, Kan- 
sas City. Mo. 

GEAR SETS. 
Detroit Radiator Spec. Co, 961 Wood- 
ward Ave, Detroit, Mich. 

GEARS, STEERING. 
Ross Gear & Tool Co, 794 Heath St.. 
Lafayette, Ind. (Ross.) 

GENERATORS. 
Carleton Co, The, 172 Summer St., Bos- 
ton. (New Carleton No. 6S.) 

HEATERS. 
Superior Mfg. Co., N. S. Pittsburg, 
Penn. (Superior Safe Garatre.) 
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MOTOR TRUCKS SAVE BIG PLANT INVESTMENT. 

Weber-McLoughlin Company, New York City Coal Dealer, Realizes Double Economy by 
the Operation of Fleet of Seven-Ton Machines for Delivery in Manhattan, 
the Bronx and Yonkers from Two Tidewater Yards. 



ECONOMY in highway haulage may be consid- 
ered from many different angles, and while 
there is possibility of combining some or a number of 
the factors that will bring about economies in facil- 
ities, equipment or organization, careful analysis fre- 
quently develops that but one of numerous possibil- 
ities for economies will result in a very material sav- 
ing. 

In any consideration of cost the local operating con- 
ditions m u s t 
have a very 
import ant 
b e a ring, be- 
cause these 
factors are ex- 
tremely vari- 
able, and com- 
parison of the 
items of ex- 
pense in dif- 
ferent local- 
ities will not 
afford any real 
knowledge of 
them. By this 
is meant that 
the only accu- 
rate measure 
is the cost of 
practically the 
same work" 
done by vary- 
ing methods, facilities and means of haulage, which 
will be under the one supervision. 

One must weigh carefully the fact that any well 
managed business enterprise must afford its customers 
rapid delivery, because of the needs of competition, 
and the purpose is to obtain this necessary service at 
the smallest expense that is practicable. The larger 




Six 



and more populous the community the greater the de- 
mands upon a concern, and the stronger the need of 
meeting these to the satisfaction of its customers. 

Haulage in New York City is necessarily more ex- 
pensive than elsewhere in the country because of the 
extreme congestion of the street traffic during the 
working hours of the day, the high real estate values 
that increases the rentals of stables, garages and ware- 
houses, the fixing of wages and hours of labor by or- 
ganizations of 
cmplo yees, 
the long dis- 
t a n c e s that 
must be cov- 
ered to make 
and the quick 
service im- 
pelled by com- 
petition. 

Com pari- 
sons of trans- 
portation 
costs in New 
York City and 
in other sec- 
tions of the 
country would 
probably 
show a much 
increased 
operating ex- 
pense for the 
metropolis, no matter whether the basis was ton- 
miles, miles, tonnage or any other standard. One of 
the principal items would be the fixed charges, and of 
these capital invested in real estate, or rent paid, would 
be exceptionally large — in fact, much larger than 
would be believed by those not possessed of definite 
in formation. 



Seven-Ton Sanrer Truck* at the Concrete Pocket* at the Yard at 132nd Street and 

the North River. 
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In such cities as New York those who would con- 
tine their business to limited areas because of the ex- 
pense of delivery cannot be regarded as representative 
firms. Those that woidd serve customers in all parts 
of the municipality must necessarily have large equip- 
ment and to save haulage must have branches or points 
from which distribution may be made to minimize the 
expense of transportation. 

The business that would have service for custom- 
ers in a considerable part of the city and yet have the 
fewest branches because of the cost of what may be 
regarded as plant investment, must meet the problem 
of affording service that will meet that of competing 
concerns at expense that is justified by the volume of 
the transactions. 

Where Comparative Data Is Certain. 

The experience of the Weber-McLoughlin Com- 
pany, coal dealer, which serves the greater part of the 
island of Manhattan, the borough of the Bronx and a 
part of the city of Yonkers, largely with motor truck 




Ttaexe Seven-Ton Saurer Truckx Are Worked with Pour Seven-Ton Alco Machine* from 
One Karaite and Serve Both Tidewater Ynrda. 

delivery, is especially interesting because of the econ- 
omies obtained and the superior service afforded. This 
company had its only yard until December, 1914, at 
132nd and 133rd streets and the North river, occupy- 
ing a property between 12th avenue and the river and 
a pier. The concern had been established a number 
of years and its customers were very largely hotels, 
apartment houses and manufacturing establishments 
on Manhattan island, north of 59th street. 

The very rapid development of the Bronx and Har- 
lem sections of the city necessitated either limiting its 
delivery to certain sections and foregoing what prom- 
ised to be constant and profitable trade in Harlem and 
the Bronx and the southern part of Yonkers, or expan- 
sion of facilities and equipment. The company's cus- 
tomers naturally wished to do business with one firm 
so far as possible. To divide patronage would mean 
the sacrifice of the advantage of larger contracts and 
possibly result in lessening responsibility on the part 
of the contractors, which was not desired by the cus- 
tomers, and so far as the company was concerned 



there was no disposition to neglect patrons with whom 
satisfactory relations existed. 

The Topography of the City. 
The company, like practically all concerns that had 
been established for a number of years, originally did 
all its haulage with horses. From a business that was 
at first practically in the western section of Harlem, 
the delivery zone was gradually extended. Twelfth 
avenue extends along the shore of the North river, 
there being access from this street to the docks, and 
from this there is an ascent to the ridge that runs north 
and south, on which Broadway is nearly at the crest. 
The slope from Broadway west to the river is quite 
steej), and from Broadway east there is a comparative- 
ly level section that gradually slopes toward the East 
river, and then somewhat more abruptly toward the 
Harlem river. 

Broadway is not at a uniform grade. From 110th 
street north there are alternating descents and ascents, 
there being a sharp drop from 125th street to 129th 

and Manhattan streets, and a 
sharp rise from that point to 
133rd .street. There are simi- 
lar grades from 146th street 
to 152nd street, ami from 
154th street to 161st street. 
Broadway is the main artery 
of travel directly north. South 
of 140th street the Riverside 
drive, and further north the 
Lafayette boulevard. are 
sought by those driving for 
pleasure, but Broadway is 
wide and asphalt paved, and 
there are bridges across the 
Harlem river convenient for 
those seeking to reach the 
Bronx. Broadway can be fol- 
lowed with comparatively 
straight connecting streets to Getty square at Yonkers. 
That is, there is a direct route north from the Battery 
into the centre of Yonkers. 

The Harlem River Crossings. 
The Harlem river is narrow as compared with 
either the North or East rivers, being practically a ship 
canal between the two, that is being more and more 
used for direct delivery by water to manufacturing 
plants and yards located on either side of it. Manhat- 
tan island is narrow and at approximately 190th street 
there is Fort George at the right and Washington 
Heights at the left, both being close respectively to the 
Harlem and the North rivers. At what would be 
about 200th street is the end of the West Side branch 
of the subway system. At this point as well there are 
a series of streets direct from Broadway to the Harlem 
river. There are highway bridges crossing the Harlem 
river at Willis avenue. Third avenue, 138th street. Ma- 
comb dam at 155th street. High bridge at 1 74th street 
and Washington bridge at 185th street. These all af- 
ford access to the south and west sides of the Bronx 
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and there are bridges north of these. 

The first coal yard of the Weber & McLoughlin 
Company was located with two purposes in view, the 
one being to minimize haulage by vehicle by establish- 
ing it as near as possible to the centre of the section 
of the city in which business was to be done, and the 
second was to have it at the water front to economize 
handling. The coal, both bituminous and anthracite, 
is received at the nearby New Jersey ports, South Am- 
boy, Amboy, Perth Amboy, Bayonne, Jersey City, llo- 
boken and Weehawken, in trains loaded at the mines, 
and it is loaded into open scows and towed to the com- 
pany's pier, where it is unloaded by machinery and 
stored in pockets. 

W hen horses were used for distribution the zone 
in which they could be used advantageously was lim- 
ited. Leaving the yard at 132nd street the teams were 
driven south in 12th avenue to Manhattan street, 
which gave a fairly level route directly east, but going 
north or south the animals 
bad to climb the grades on 
Broadway, and when the pav- 
ing was wet. muddy or cov- 
ered with ice or snow, teams 
of two horses with extra men 
were stationed there to haul 
the loaded carts to the tops of 
the ascents. According to 
President Weber as many as 
12 tow teams of two horses 
and as many drivers were 
kept at Manhattan street dur- 
ing the working hours of the 
day. which was a heavy ex- 
pense that was necessitated 
by consideration for the ani- 
mals. 

No attempt was made 
to drive from the yard 

through 132nd street to Broadway at any time be- 
cause of the long hill, although this would have been 
a direct way of going north. The shorter and steeper 
grades of Broadway were preferred, despite the longer 
distance. With the inevitable expansion of business 
deliveries were extended until they were made as far 
south as 59th street, a distance of about 3'/> miles from 
the yard, where the island is about 2 l / 2 miles wide, and 
north as far as the line of the Harlem river and across 
the river into the western part of the Bronx. 

The company erected what may be regarded as one 
of the best coal yard plants in New York City, al- 
though not the largest. The pockets are great cylin- 
ders of steel reinforced concrete, adapted for gravity 
loading by chutes, these having the advantage of long 
endurance, large capacity for the ground area occu- 
pied and not deteriorating because of influences of the 
weather. These pockets have capacity of approximate- 
ly 3500 tons. These were in addition to wooden 
pockets that were regarded as still useful and which 



will eventually be replaced with concrete structures. 

With these yard facilities the fullest possibilities 
of economic handling and loading of coal were real- 
ized, but the haulage equipment was not sufficient or 
adequate. In the summer of 1911 the company de- 
cided to experiment with motor trucks and to use them 
instead of purchasing horses. Four Alco 6j/-ton 
trucks were ordered and pending the delivery of these 
machines a stable in 131st street was made fireproof 
and converted into a garage, which had floor space 
for 10 trucks. This did not necessitate an addition to 
the property. 

A mechanic was hired to keep the trucks in good 
condition mechanically and because of the fact that 
there are machine and wood working shops of all 
kinds located close to the garage, no especial facilities 
for repairing were provided. The resources of the 
service station were available whenever replacements 
were necessary. The system decided on for caring for 




Seven-Ton Saurer Truck I' 



baxxln Equipped with Hunt Power Holut to Dlncharice the I.oHdx 
by Gravity When Pomlble. 

the machines gave the mechanic the assistance of the 
driver whenever work that required help was neces- 
sary, as this insured the drivers obtaining training 
that would be useful to them in their regular work. 
One of the duties of the mechanic was to inspect the 
machines daily and see that they were in condition for 
use, and to supervise the oiling, greasing, filling of 
tanks, etc. 'There was, of course, a thoroughly good 
hand tool equipment for each machine and the garage. 
Trucks Equipped to Obtain Economy. 
In equipping these trucks steel end discharge bod- 
ies were installed, these being fitted with outlets from 
which chutes could be extended. The bodies have 
sides shaped so that the loads will concentrate from 
gravity, and but little if any "trimming" is necessary 
for discharging. The bodies are elevated by Hunt 
power hoists that are driven from the transmission 
gearset of the main driving system, and about 20 sec- 
onds is usually required to raise a body. The cabs 
are so designed that they may be entirely closed in the 
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event of rain or cold weather, and the drivers may not 
be exposed for any length of time to severe temper- 
atures. This protection is used the entire year, but the 
sides are removable during the warmer months. 

The trucks were placed in service practically at the 
beginning of the hardest work of the year and were 
used for the long hauls. There was no reduction of 
the number of horses, but these were worked nearer 
to the yard and where loads of less than truck capacity 
or of two or more orders were delivered. There were 
generally sufficient orders so that there was no need of 
working the machines for anything else than the ca- 
pacity load hauls and in conditions where discharging 
could be done by elevating the bodies. Experiments 
were made with the trucks to be sure, to determine 
just what was practical and economical, and by ac- 
counting for the time of the trips and the mileage and 
loads carried very accurate data regarding the work 
was obtained. 




Track Body Elevated by Hunt Power Holnt, Thin Being the Equipment of All the Ma 
chines Operated by the Company. 

Practically all coal carts drawn by horses have a 
crew of a driver and a helper, and where the condi- 
tions for loading are such that additional help is eco- 
nomical, a third man is sent. This is the general cus- 
tom with all New York City coal firms. As with horse 
carts the bodies must be elevated by hand, the con- 
tracts made with the drivers' unions require that the 
driver shall have a helper, and this is an expense that 
must be borne by all concerns operating horses. The 
union rules provide, however, that a helper is not re- 
quired with trucks equipped with power hoists, so 
that there was a considerable economy in labor as 
compared with carts having equal capacity. Although 
the drivers of the trucks are paid more than the horse 
drivers, the labor cost for the trucks is but 66 cents a 
day more than for a three-horse team. 

In this respect the labor unions discriminate in fa- 
vor of the truck in coal haulage. The claim is made 
that where the hauls are short and the loads are fre- 



quent in the course of a day there is considerably less 
manual work for the driver of the truck as compared 
with the driver of the horse cart, and as he is better 
paid he can get on very well without help unless the 
load must be carried in, in which event the time of the 
machine is of greater importance to the dealer than 
the saving of labor. 

There is a freight track of the New York Central 
railroad between the river front and 12th avenue and 
there was at that time no crossing at the foot of 132nd 
street. The nearest entrance to the Weber- McLough- 
lin company's yard was by the crossing at 129th street. 
When the trucks climbed the Broadway hills from 
Manhattan street with capacity loads in all kinds of 
street conditions, the shorter way to the north through 
132nd street was regarded as a means of saving time 
as worthy of consideration. The railroad company 
had successfully resisted for 30 years any endeavors to 
establish a crossing, but the company renewed the 

legal battle and won it in a 
month. This also opened a 
shorter way to the garage. 

After working the four 
trucks about two years the 
company's business had so 
much extended that it could 
not be economically served 
from the one yard and with 
the intention of making deliv- 
ery in practically all of the 
Bronx and in Yonkers south 
of Getty square, plans wer: 
made for expansion. To use 
horses at least three yards 
would be necessary because 
of the necessity of economiz- 
ing haulage cost, but to estab- 
lish yards meant permanent 
investment of a large amount 
of money. With wooden pock- 
ets that would last for a few- 
years the expense might be materially lessened, but ul- 
timate result would be renewals and greatly increased 
cost, while real estate values are so subject to appre- 
ciation that few men care to make estimate of them. 

To erect concrete pockets, which would be the 
cheapest in the end. would mean large initial cost for 
land and structures, greater fixed charges and decid- 
edly smaller upkeep expense. With two yards the 
investment would be practically doubled. With this 
prospect the chief problem was economy, and so de- 
cision was reached to erect a plant at the foot of 215th 
street, at the Harlem river, where there would be prac- 
tically the same unloading facilities as there were at 
132nd street, and where the only additional cost would 
be the towage of the scows or barges from the North 
river. 

Fleet Increased to 10 Trucks. 

The plant was built in 1914 and it was ready for 
operation Dec. 1, and from this the trade on Manhat- 
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tan island north of 185th street and in Yonkers to Get- 
ty square, as well as the Bronx, aside from the extreme 
eastern part, is served. Six seven-ton Saurer trucks, 
each fitted with practically the same body equipment 
and the enclosed cabs, were purchased from the Inter- 
national Motor Company and delivered just before the 
new plant was in readiness for operation. 

The equipment of the company now consists of 10 
seven-ton trucks and 38 horses that are worked with 
carts within comparatively short distances of the 
yards, or on hauls that will average two miles. All 
the other haulage is done with the trucks. The ma- 
chines are all kept at the 132nd street garage and these 
are assigned for work according to the orders at the 
two yards. Those going to the 215th street yard in 
the morning carry out loads for delivery en route, and 
then the drivers report to the yard for instructions. 
The other machines are worked direct from the 132nd 
street yard. When the trucks return from the upper 
yard late in the day, so far as possible they carry loads. 
This economizes on the mileage and this division of 
the work compensates for the dead mileage that other- 
wise might result from practically a four-mile run from 
yard to garage. 

Extent of Territory Operated In. 

From 132nd street to 59th street is about 3'/> miles, 
and to 185th street three miles, and from that point to 
Getty square about A]/ 2 miles, making the length of the 
delivery zone about 11 miles in a direct line, and it 
ranges from 2 l /i to six miles wide. In this the trucks 
are driven an average of 32.5 miles a day, and the 
average number of deliveries will vary from eight to 
10. About 10 minutes is allowed for discharging, and 
as the loading is by gravity, this work is done very 
quickly. System is carefully observed and the trucks 
are worked under the supervision of President Weber, 
who realizes that their economy is mainly obtained 
through keeping them moving. 

The drivers are encouraged to do their work well 
and their comfort so far as possible is a first consider- 
ation. Saving labor means saving time and money. 
The machines in the time of need, when horses cannot 
do their best because of weather or street conditions, 
have always been worked to capacity, and when neces- 
sary for long periods of overtime. In the summer, 
when there is the least work, the trucks can be laid 
off with material lessening of operating expense, or 
can be overhauled. The horses must be worked suf- 
ficiently to condition them in any event, and overwork 
or underwork is equally bad. When they are most 
needed they are the least efficient. 

Will Buy No More Horses. 

President Weber says that the company will buy 
no more horses. As those now owned become un- 
serviceable they will be replaced with trucks. He has 
not experimented with lighter and faster machines for 
family and smaller deliveries, but he believes from the 
experience of the company that the requirements can 
be worked out satisfactorily. He does not wish to 
state how great a saving he has made with trucks, for 



he believes that data should not be given to others to 
benefit through experience he has obtained by four 
years careful study and observation, but he says that 
the policy of buying no more horses ought to demon- 
strate his faith in the service obtained with machines. 

He does say, however, that to serve his customers 
equally well without trucks the company would have 
had to establish a third yard, and a plant that would 
be the most economical investment to make would 
have cost at least $150,000 additional, and in addi- 
tion to this there would be the constant operating ex- 
pense that would be a material item. He believes that 
he can serve the territory in which his company now 
operates with the two yards quite as well as he could 
with three yards, and for that reason his trucks have 
saved the company what would be represented by the 
investment, as well as expense of operation. This 
economy alone would be a very large factor, but be- 
sides this there is the saving that was obtainable from 
trucks and which impelled the purchase of the last six 
machines. The aggregate of these economies is un- 
doubtedly large. 

This is a result in the largest city of America. 
There is one condition that may not be realized, and 
that is that there is comparatively little time lost from 
traffic congestion in the sections where the trucks are 
used, and for this reason machines can be worked to 
better advantage than in the lower end of Manhattan, 
but where the trucks are used the streets are travelled 
by vehicles probably as much, if not more, than in the 
majority of American cities. 



NILES CAR COMPANY TO MAKE TRUCKS. 



The establishment of a motor truck department has 
been determined by the Niles Car and Manufacturing 
Company of Niles, O., which has devoted itself exclu- 
sively to trolley cars and electric interurban cars, turn- 
ing out recently an all-steel type of car. 

The directors of the company had this plan under 
consideration, but as a change was necessary in the 
company's charter the proposition was submitted to 
the stockholders. 

Installation of additional machinery necessary for 
truck manufacture will be begun at once and the de- 
partment equipped as rapidly as possible to build the 
machines. 



'THE SPRINGS ON YOUR CAR.' 



A booklet with the title given above has been is- 
sued by the Detroit Steel Products Company. Detroit, 
Mich., which will be sent free to any one interested in 
springs. It gives all the facts about springs, theory, 
practise and history, in a clear, non-technical way that 
any one can understand. It is written by an engineer 
who understand springs thoroughly and who treats oi 
his subject interestingly. The book should concern 
every owner who is interested in the whys and where- 
fores of motor car construction. 
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BRITONS IN WAR PROFIT SUIT. 



GUARDS FOR OPEN BRIDGES. 



Truck Sale Commissions of $100,000 from 
Russian Order in Controversy. 



H. G. Burford and Warwick Wright, two promi- 
nent Englishmen, are the parties to a suit which has 
just been brought in New York regarding war profits 
resulting from placing an order for $6,000,000 worth 
of truck orders for the Russian government. 

Burford, who is head of the H. G. Burford Com- 
pany of London, has been very prominent in the An- 
glo-American truck situation since the war began. He 
bought the Lauth-Juergens truck plant, changed the 
name of the product to the Burford truck and has 
been disposing of large numbers. 

The present suit is brought against him by War- 
wick Wright. Wright claims that when war broke 
out he made a connection with the Morton Truck and 
Tractor Company of Harrisburg, Penn., which was in 
a position to take war orders and undertook to dispose 
of the output of the company. 



The county engineer of Essex county, N. J., may 
install on the drawbridges within his jurisdiction a de- 
vice to prevent motor cars running off the ends of open 
bridges. Such a device is now in use at Green Bay, 
Wis. A chain is attached to a post at either side of 
the roadway. These posts are connected with drums 
on which are strong brakes and several yards of the 
chain are wound around each drum. When pressure 
is brought upon the chain it yields very slowly through 
the drums revolving against the brakes. The greater 
the pressure the stronger resistance against the 
drums. The device is said to have capacity to stop 
quickly a 4000-pound automobile moving at the rate of 
50 miles an hour. 



TRUCK DEMAND IN CUBA. 





A Fleet of Seven Worm-Driven Pnckaril Trneka That Hon Bern Attacked (a the Detroit, 
Mich., Pout omve. Carrying Bulk Mall. 

Burford has great influence in English government 
circles owing to the fact that a former secretary of 
state for war of the British empire is a member of his 
firm. Wright went to him and offered to split the com- 
missions. 50-50, on any orders that Burford might be 
able with his influence to get. 

The $6,000,000 worth of orders for the Morton 
firm followed. The commission on this business 
amounted to about $100,000 and Wright demands half 
of it. He was in England and on returning to this coun- 
try discovered that the commissions had been paid to 
Burford. The latter refused to divide and sailed for 
England. 

Wright then retained a Xew York attorney and 
began suit. 



Although the number of passenger cars in use in 
Cuba has increased rapidly during recent years, the 
use of trucks has not grown correspondingly. There 

is a likelihood now, however, 

that more trucks will be pur- 
chased. Practically all hay 
and horse feed must be im- 
ported, so that using animals 
is expensive, which is another 
factor that makes for the 
economy of motor trucks. 

Last year's sugar crop was 
sold for $200,000,000 and the 
mills are now working on a 
new crop that will be even 
larger. Money is plentiful 
and trucks are sure to be 
purchased. Mail negotiations 
are difficult and usually unsuccessful. A good Spanish 
speaking salesman or representation by a Cuban firm 
is desirable for the American truck manufacturer who 
wishes to exploit this market. 



NEW TRUCKS AT DETROIT POSTOFFICE. 



A fleet of seven worm driven trucks has been 
placed in service at the Detroit, Mich., postoffice to 
carry mails. These replaced chain driven trucks that 
were transferred to another city. They have regula- 
tion screen side bodies and are painted in the national 
colors, as is required by the Postoffice Department. 
They are designed chiefly to carry bulk mail, but seats 
are provided inside so that they can be used in trans- 
porting letter carriers. 



The Milwaukee assembling plant of the Ford Mo- 
tor Company is to open Feb. 1. After 3100 applica- 
tions had been received for the 400 jobs that will be 
open the company was forced to announce that no 
more of them would be considered. 



The Lenox Motor Car Company of Boston is said 
to have closed a contract for from 500 to 1000 trucks 
for the allies. Hyde Park, Lawrence and Fall River 
shops are expected to make the parts. 
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THE SANFORD MODEL R 2000-2500 POUND TRUCK. 



AN INTERNAL gear drive truck, built of well 
known parts of the highest quality and conform- 
ing to well proven design, is the model R machine pro- 
duced by the Sanford Motor Truck Company, Syra- 
cuse, N. Y. The power transmission system includes 
an internal gear drive rear axle which is one of the 
best known products of the industry. 

The Sanford model R truck has a capacity of from 
2000 to 2500 pounds and a wheelbase of 138 inches, 
which affords ample room for a body of large size. The 
chassis sells for $1370 in lead paint and with an ex- 
press type body it can be had for $1430 complete. Bod- 
ies of other types are also supplied to meet specific 
needs. 

A Buda motor is used that has four cylinders cast 
en bloc with 3j/j-inch bore and 5>£-inch stroke. The 
crankshaft is supported on three main bearings. This 
motor is not in any sense a passenger car motor, but 
has been designed with ample weight and size especial- 
ly for truck work. It will develop 
25 horsepower at 1500 revolutions 
a minute. 
Large Capacity Cooling System. 
The water jackets in the cylin- 
der casting are of exceptionally 
large size to permit the use of an 
adequate volume of cooling water. 
The radiator is also of larger 
capacity than is usual for a motor 
of the size used. It is mounted 
on flexible supports so that no 
weaving of the frame can cause it 
to leak. 

A belt driven fan of large size and high efficiency 
is mounted directly behind the radiator. The lubricat- 
ing system is self-contained and automatic and is a 
constant level splash type. The oil is circulated by a 
gear driven pump. A single high-tension magneto 
with set spark is used for ignition. 

The motor is controlled by a foot accelerator. This 
is the simplest and most easily operated control that 
can be had and it has the additional advantage of leav- 
ing the driver free at all times to use his hands. The 
steering gear is at the left side and is a screw and nut 
type. The change gear and emergency brake levers 
are in the centre of the front compartment, where they 
can be operated with the right hand. 

The clutch is a multiple dry disc type. It is pro- 
vided with a brake to quickly stop spinning when in 
neutral and so facilitate the shifting of gears. The 
clutch may be slipped indefinitely without damage, as 
it is faced with asbestos. 

There are three forward speed ratios and reverse in 
the selective sliding gear transmission gearset. It is 
assembled with the clutch and the engine in a unit 
power plant. The entire unit is easily removable or 



accessible. The gears have exceptionally large faces 
and wide centres and are made of 3}^ per cent, nickel 
steel. 

Internal Gear Drive Axle. 

The final drive is by internal gears running in oil. 
which act directly upon the rear wheels. This type of 
drive has one of the chief advantages of the chain drive 
system, as the entire load is carried upon a strong dead 
axle and the power is applied through floating mem- 
bers directly to the rear wheels. The system is the 
only one approved by a number of foreign countries 
for military use. 

The front axle is a one-piece I beam drop forging 
of carefully heat treated stock. The spindles are ma- 
chined from a heat treated alloy. 

The wheels are an artillery type with large hubs 
and detachable rims made to the S. A. E. standard. 
The tires used in front are 36 by 3^2-inch solid and 
those in the rear are 36 by four-inch solid. If desired 




The Sanford Model R Stripped CtaanM«. an Internal <;enr Driven Type fimntrucfed 
of Carefully Selected Componentx. 

34 by 4^2-inch pneumatics in front and 35 by five-inch 
pneumatics in the rear may be fitted. 

The wheelbase is 138 inches and the tread is 56 
inches. The brakes are external contracting and in- 
ternal expanding on rear wheel drums. Both are very 
large in diameter and they are lined with material that 
is highly resistant both to heat and wear. 

The springs are semi-elliptic. Those of the front 
set are two inches wide and 38 inches long. The rear 
springs are 2y 2 inches wide and 45 inches long. There 
are no radius rods and the springs take both the driv- 
ing and the torque stresses. 

The frame is a pressed steel channel section 3/16 
by 4y 2 inches deep with four-inch top flange. It ex- 
tends practically the entire length of the vehicle. The 
frame is inswept 2}4 inches in front to facilitate turn- 
ing. 



T. Harris Smith, who has been connected with the 
Mercury Manufacturing Company, Chicago. 111., has 
joined the advertising and sales forces of the Packard 
Motor Car Company of Detroit. His successor with 
the Chicago company has not yet been announced. 
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TRUCKS FOR COAL HAULAGE. 



Detroit Dealer Eliminates Branch Yards by 
the Use of Six Machines. 



Making deliveries in a community of large size 
with horse equipment has been a problem that many 
coal dealers have met by the establishment of branch 
yards, to which the stock must be hauled and stored 
before it can be delivered, the saving being largely in 
the reduction of haulage of small orders. The yards 
represent whatever investment is essential for the 
equipment to carry on the business, the purchase or 
lease of real estate, the erection of pockets or storage 
bins, stables, scales and the employment of the work- 
ers necessary to serve the customers. 

The P. Koenig Coal Company, Detroit, Mich., is 
one of the best known concerns of that city, and its 
progressiveness is demonstrated by the erection of 



the past, we shall continue to supply the city of De- 
troit, its suburbs and occasionally, some of the outly- 
ing towns and villages, from our single coal yard. 

"We are still operating horse and wagon outfits 
for short haul delivery, and doubtless will continue to 
do so, but for long distance delivery — and this means 
a great many territories within the city limits — the 
truck is the ideal equipment. In fact, without it, we 
would be unable to operate without branch yards. 

"Our newest truck, a four-ton Packard, is doing the 
work which formerly required four two-horse teams, 
and doing it every day. It is not at all unusual for 
this truck to make eight trips in a single day, only two 
of which could be accomplished by horses." 



MUCH STATE ROAD WORK DONE. 




One of a Fleet of Six Four-Ton Worm-Driven Packard Trucks lined In Delivery Service 
of the I'. Koenig Coal Company, Detroit, Mich. 

steel pockets and every facility for the quick handling 
of coal in its main yard. Such equipment represents 
large initial investment, which would only be justified 
from a knowledge of the economies that obtain by 
careful investigation and study of the possibilities for 
saving the time of the vehicles and the labor of the 
men. 

The plant of the company is located in about the 
geographical centre of the city and its suburbs, and 
the delivery is made with a combination equipment of 
six four-ton worm driven Packard trucks equipped 
with steel end discharging bodies and horse drawn 
carts. The result has been entirely satisfactory to the 
firm. Relative to the use of motor trucks, Harman 
Koenig, a member of the firm, makes this statement : 

"The motor truck has eliminated the branch yards, 
with its increased overhead and additional opportun- 
ities for operation troubles. So long as the motor 
truck continues to give us the satisfaction it has in 



Expenditure of nearly $250,000,000 on the public 
roads of the United States during 1914 is shown in the 
report on road work throughout the country of the of- 
fice of Public Roads and Rural 
Engineering of the Depart- 
ment of Agriculture. 

This includes state aid and 
the expenditures, of towns, 
counties and districts, either 
under the direction of state 
highway departments or inde- 
pendently. The same report 
shows that out of appropria- 
tions already made there was 
available on Jan. 1, $54,884,007 
of state funds for use on the 
roads. 

As in 1914, when total work 
to the value of $249,055,067 
was done, only $49,414,591 of 
state money was used, it is 
reasonable to suppose that the 
road construction a c c o m- 
plished in 1915 will cost considerably more than that 
of 1914. 

The same report shows that there was in the United 
States at the end of 1914, 247,490 miles of >urfaced 
road, out of a total of 2,273.131, or a percentage of 10.9. 
Of the improved roads 3^,477 miles has been built 
under state aid systems. 



ENGLAND'S WOMEN TAXICAB DRIVERS. 



In the smaller provincial towns of England women 
taxi drivers have become common since the war de- 
veloped and are pursuing that business with apparent 
success. Whether they could be successful under the 
more severe traffic conditions of the large cities is yet 
to be determined. 



The Fafnir Bearing Company. New Britain, Conn., 
has opened a branch in Chicago. 
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TRACTOR-TILLING INSTEAD OF PLOWING. 

The Allis-Chalroers Rotary Tiller, an Invention that Fully Prepares the Land for Crops at a 

Single Operation to Obtain Its Fullest Productivity. 



ANEW machine for preparing the soil for crops 
which differs in a revolutionary way from the 
plow and harrow that have been used without change 
in principle since Pharoah's time, is now being built 
commercially by the Allis-Chalmers Manufacturing 
Company, Milwaukee, Wis. 

This machine is known as a rotary tiller and was 
invented in Germany by K. V. von Meyemburg. It is 
designed to do the work of the plow, disc and harrow, 
in one operation, fully preparing the soil for the crop. 

Whereas the plow cuts, lifts and breaks the soil, 
the rotary tiller or soil miller makes chips like a hoe 
and breaks them into small pieces by throwing them 
against each other. The plow when used must be fol- 
lowed by a series of other tools to make the seed bed, 
but the tiller does it all in one operation. It pulver- 
izes the soil to the full depth even when 
the earth is comparatively heavy. 

The machine consists of a light tractor 
on which is mounted the motor and trans- 
mission and of the rotary tiller proper, 
which is carried behind and on which is 
mounted the tools or claws for cutting up 
the soil. 

The tiller has one steering wheel in 
front and two drive wheels in the rear, 
which are 52 inches in diameter by 11 
inches in width. The drive wheels have 
cast steel rims with horizontal triangular 
projections on both sides of a flat rim. On 
the road the machine will run on the flat 
portion only. The projections come into 
use more and more as the soil becomes 
softer and affords less efficient traction. 
Large Wheels for Tractor. 

W ith the tiller attached the weight of 
the machine is approximately 4500 pounds. The 
wheels of the tractor are six feet 10 inches in diameter 
from centre to centre. The whole machine with the 
tiller is 14 feet over all, so that very little space is 
required for turning. 

The motor is a four-cylinder, four-cycle, vertical 
type, that will develop 30 horsepower. It is built for 
tractor service and is provided with a governor. The 
motor is water cooled, a large radiator being mounted 
in front of it. The motor is placed lengthwise of the 
tractor and forward of the driving wheels. Tt is acces- 
sible from both sides. 

A multiple disc clutch connects the motor with the 
gear transmission. Gears are all cut of the best ma- 
terial and the high speed shafts run on ball and roller 
bearings. All parts, even the gears for the drive 



wheels, are encased and run in oil. The construction 
is what is known in automobile practise as the unit 
power plant. 

To operate the tiller a separate shaft is driven by 
spur gearing from the first gear back of the clutch. 
This is thrown in and out of action by a jaw clutch. 
Where it leaves the gear casing another shaft is driven 
from it through a universal coupling. 

This in turn drives the tiller by means of bevel 
gear and pinion. A casing surrounds the gears. On 
the shaft which is driven by the bevel gears and which 
extends from both sides of the casing, are mounted the 
tiller tools. Gearing for raising and lowering the tiller 
is also enclosed in the main gear casing. The mech- 
anism is so arranged that the operator simply has to 
move a hand lever in the same direction for either 




The 



MI>-< hnlmrra Rotary Tiller In Operation, Drawn by a Specially Built 
Light Trnetor. 

lifting or lowering. A part of the weight of the tiller 
is taken up by an adjustable spring. 

Shoe Controls Depth of Tiller, 
To control the depth at which the tiller is to work 
a small shoe is hung from the rear casing enclosing 
the bevel gear drive of the tiller. The greatest depth 
to which the machine as now designed can till is 12 
inches. 

The forward motion of the machine is geared to 
8/10, 1 1/3 and two miles per hour for tilling and 3.6 
miles per hour for traction. As the tiller is five feet 
wide, from four to 10 acres a day can be prepared for 
seed according to the speed at which it is operated. 

When turns of 180 degrees must be made at the 
end of the field the tiller is lifted from the soil and 
lowered again. It is possible, however, to make very 
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The Tiller Lifted from the Ground for Making a 180-Degree Turn, Showing 
the General Construction of the Machine. 

short turns with the machine, as one driving wheel can 
be locked with a brake so that the entire machine can 
be turned around that wheel as a pivot. Both brakes 
on the rear wheels can be used when at will. 

Only one man is required for operating the ma- 
chine. He is seated above the front wheel and all lev- 
ers and pedals are within easy reach of his seat. The 
claws by which the tilling is accomplished are made of 
hardened steel and as they are the parts subjected to 
the greatest wear they are made so as to be easily re- 
movable from their holders so that they can be readily 
replaced. 

These flexible tools for breaking up the eartli are 
said to have marked advantages over rigid tools for 
the same purpose. They lessen the shocks on the ma- 
chine and prevent the breaking of parts when stones 
ire encountered. 

Experiment has shown that it takes much less 
power to drive flexible tools through the soil than 
rigid ones. The tiller teeth have smaller surfaces in 
contact with the soil and when they strike 
small stones they slide off sidewise, in- 
stead of pushing the stones through the 
soil as is the case with a plow. If a claw 
strikes a stone it cannot dislodge it will 
recede toward the centre of the rotor and 
climb over the stone, so that no damage 
can be done to the machine. 

Ground Broken Finely. 
The rotor is run at a constant speed. Its 
circumferential velocity is much greater 
than the forward movement of the 
machine. The tractor acts merely as a 
pace maker, determining the amount of 
forward motion. If it is run slowly the 
soil is cut off in very small chips and these 
are thrown against one another by cen- 
trifugal action and broken up into small 
pieces, so that the earth is left behind the 
machine in a granulated condition, the 



sizes of the granules depending on the 
nature of the soil and the speed of the 
tractor. 

W hile in many ways the tiller has less 
difficulty with stones than a plow, it is not 
especially well adapted for use in stony 
land for use in clearing land of stones, 
its greatest usefulness is for tilling land 
that is already well cleared and which has 
oeen under cultivation for some time. 

The tractor is built light, as no traction 
is required to move the machine forward. 
The tiller operates in such a direction that 
it constantly pushes the tractor along. 
The lighter weight of the machine made 
possible in this way prevents the soil from 
oeing packed down hard as it is under 
the wheels of a heavy tractor and 
plow. 

The light weight of the tractor requires less power 
to move it over the land than is necessary for tractors 
that pull plows. More power is, therefore, applied to 
doing useful work on the soil. 

One disadvantage which this light tractor has is 
that when it is disconnected from the tiller to be used 
for other purposes it has not so much tractive efficien- 
cy as the heavier types and for that reason its utility 
as a tractor pure and simple is somewhat limited. It 
was designed, however, especially for use with the 
tiller and is perfectly adapted to that function. 
No Crust Under Soil. 
When a plow is used the soil in the bottom of the 
furrow is consolidated and the pores are closed up. The 
result is that the passage of'moisture between the sub- 
soil and the cultivated soil is not free. When the tiller 
is used nothing of this sort happens and the passage of 
moisture through the earth from top to bottom is not 
impeded. The occasional deep tilling to break up the 
crust caused by plowing, which is necessary under the 




The Machine Being Driven Acroaa a Field with the Tiller Elevated, Thin 
Showing the Bane of Operating. 
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The Tiller at Work In a Field, the Rotating- Tool* Belngr Carried Deeply 
Into the Soli an It Moved Forward. 

old systems of land preparation, is therefore, ob- 
viated. 

The rotary tiller is said to aerate the soil very 
thoroughly, bringing it into a condition that is com- 
mon with garden soil. No large, solid lumps are left 
in it to be broken up by frost. The density (if the soil 
decreases toward the top, which is the ideal condition 
for crop growth. A dust mulch is produced on top of 
the soil, which effectually prevents the evaporation of 
moisture, provided the earth is of the right sort. Tilled 
soil will hold water much better than plowed land. 

The tiller thoroughly distributes manure through 
the soil, instead of merely turning it under, as is the 
case with the plow. No lumps are left on the surface 
to turn into peat. Because of this more efficient dis- 
tribution through the soil a greater benefit is received 
from the manure. 

Feed boxes are provided on the tractor in which 
supplies of fertilizer may be placed and delivered to 
the ground just in front of the tiller to be mixed with 
the soil much more thoroughly than is possible with 
the usual methods of preparation. 

Another advantage claimed for the tiller 
is that on soil prepared by it a smaller 
amount of seed is required on account of 
the more uniform structure of the soil. 
Experience with tiller in Europe shows 
that from 20 to 30 per cent, of the seed 
can be saved in this way. 

Larger Crops Grown. 

Larger yields are produced from tilled 
than from plowed land. Careful compara- 
tive tests made in Europe showed that the 
tilled land produced crops of wheat, rye, 
oats, corn and sugar beets which were 
from 6.8 to 52.7 per cent, greater for tilled 
than for plowed fields. The average in- 
crease was 21 per cent. Dr. Ruth, an 
agricultural authority, speaking of tests 
with potato crops, says: 



"All the sections were manured .alike, 
but in all cases 11 per cent, more potatoes 
were produced on the tilled sections than 
on the plowed ones, although the yield 
could not be increased on the plowed 
lands by increasing the amount of manure 
or fertilizer." 

In addition to its rotary tiller the Allis- 
Chalmers Company is also the manu- 
facturer of a farm tractor of the usual type 
known as the 10-18 tractor. It is for 
farms of average size and is adaptable to 
all the purposes for which power is re- 
quired. 

It has two drive wheels and one steer- 
ing wheel, and a differential is provided 
so that the tractor can be easily steered 
to either side. The steering wheel is in 
line with one of the drive wheels and these 
wheels may therefore run in a furrow, steering the 
tractor automatically when plowing. 

The clearance of the machine above the ground is 
25 inches, to enable it to be used for cultivating. A 
pulley is provided and the whole power of the motor 
may be used for driving machinery, such as fodder 
shredders, wood saws or similar apparatus. 

The motor is a two-cylinder horizontal opposed 
type which is in perfect balance. The engine is built 
for heavy duty work and comparatively slow opera- 
tion. The cylinders are 5 l /$ inches bore by seven inches 
stroke. The speed is controlled by a centrifugal gov- 
ernor enclosed in a dust proof casing, so that it runs 
in oil. A force feed oil pump supplies oil to the cylin- 
ders and bearings. The bearings are all accessible and 
can be replaced or adjusted without removing the 
crankshaft. 

The water cooling system is actuated by a centri- 
fugal pump which forces the water through the cylin- 
der jackets to the tubular radiator. A high-tension 
magneto is used for ignition, with batteries for start- 
ing. The clutch consists of friction shoes operating 




The Tiller or Rotntlnic Tool, That I* Carried at the Rear of the Tractor and 
Cats the Soil Ioto Chip* Like a Hoe. 
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on the inside rim of the flywheel. It is readily adjust- 
able for wear. The differential and all gears except 
the bull gear and pinion are enclosed in a dust proof 
case and run in oil. There is one speed ahead and one 
in reverse. The frame is a single steel casting that is 
exceptionally strong and rigid. 

The drive wheels are 56 inches high, with 12-inch 
face, while the steering wheel is 32 inches in diameter 
and six inches wide. The drive wheels are provided 
with spuds or grouters. The speed of the machine is 
2.33 miles an hour. Its belt horsepower is 18 and its 
draw bar pull 10 horsepower. It weighs 4800 pounds. 
The tractor has a 96-inch wheelbase, a width of 70 
inches and is 144 inches long. 

This machine is intended for use with plows, cul- 
tivators and all of the usual farm machinery. 



BIG RECORD BY FEDERAL TRUCK. 



THREE NEW APCO SPECIALTIES. 



Three new Apco specialties have been placed in the 
market by the Auto Parts Company, Providence, R. I. 
They include two fan belt attachments and a spark and 
throttle lever lock. A lock secured the two hand con- 
trol levers in a fully advanced position, preventing the 
use of the car by others than those intended. The de- 
vice is simple and light, has a high-grade lock and can 
be placed in service in a few seconds. 

The fan belt retainer is designed to prevent the belt 
leaving the pulley when loose or not properly adjusted. 
It is attached to a crank case bolt and is adjusted by 
a set screw. It will require no attention after it has 
been installed. 

The automatic fan belt adjuster automatically 
maintains the proper tension without any attention 
after the device is fitted. This feature is obtained by 
an imported spring which is secured at one end of a 
stud and on a hook. It prevents rattling and can be 
installed in a few minutes. 



ALLIS-CHALMERS DIVIDENDS. 



The Allis-Chalmers Manufacturing Company has 
declared a dividend of V/? per cent, on its preferred 
stock for the quarter ending Dec. 31. 1915, and an ad- 
ditional dividend of \ l / 2 per cent, of accrued dividends 
on the cumulative preferred stock which had not been 
met when due. These will be the first dividends paid 
by the company since it was organized in March, 1913. 
as the successor of the Allis-Chalmers Company. Be- 
fore these dividends were paid 14 per cent, had ac- 
crued on the stock. Capitalization of $16,550,000 is au- 
thorized, of which $15,849,500 is outstanding. 



President George A. Kissel of the Kissel Motor 
Car Company believes that the educational stage in 
the use of motor trucks has passed and that it is much 
easier now to sell trucks to business men because they 
know what trucks will do and they also know they 
need them. 



A total of 136,800 pounds of sand was hauled in 
slightly less than five hours at Atlantic City, Oct. 14, 
1915, by a 3}4-ton Federal dump truck. The work was 
closely analized by means of a tape recorder on the 
truck, which was checked against the cost figures for 
the work. 

The complete analysis for the work follows : 

Work Done: 

Material hauled Sand 

Loads 18 

Total number of stops w 37 

Total weight of loads in pounds 136.8UU 

Distribution of Time: Hrs. Min. 

Loading: time 1 00 

Unloading time, including delays on job 0 57 

Miscellaneous standing time 0 02 

Total standing time 1 59 

Running time 2 50 

Total of standing and running time 4 49 

Average loading time 0 03.3 

Average unloading time 0 03.1 

Mileage and Speed: 

Miles travelled 28.30 

Average speed in miles per hour 10.00 

Average hauling distance 786 

Gasoline Consumption: 

Gallons of gasoline used 8.00 

Miles travelled per gallon of gasoline 3.56 

Cost: 

Total cost for work* 5.69 

Cost per mile travelled 201 

Cost per ton delivered 083 

•This figure includes every item chargeable to motor truck 
hauling, such as interest on Investment, insurance, taxes, 
driver's wages, gasoline and oil and supplies, allowance for 
repairs and maintenance, depreciation and tires, and is based 
on authentic and actual average figures as reported by users 
operating in various parts of this country. 



CANADIAN LUMBERMEN LIKE TRUCKS. 



The economy of the truck in hauling lumber, es- 
pecially on the longer trips, was a principal subject 
with several lumber dealers at a recent meeting of the 
Lumbermen's Section of the Toronto, Canada, Board 
of Trade. L. F. Strickland, who has used trucks suc- 
cessfully, declared that speed of operation and constant 
movement were essential to truck economy. He said 
an additional advantage was that in figuring horse ex- 
pense it was necessary to take into account 365 days 
of the year, while with trucks expenses could be fig- 
ured on a basis of about 318 days. 



LINK JOINS WILSON TRUCK. 



Vincent Link, formerly chief engineer of the Uni- 
versal Truck Company, and previously a truck en- 
gineer for the Packard Motor Car Company, has been 
appointed engineer for the J. C. Wilson Company. He 
is to design a two-ton truck. G. E. Porter, formerly 
engineer for the company, has identified himself with 
a truck company in a town near Detroit which is to 
produce a j4-ton truck. 



The New York Rotary Club has invited Rotarians 
from all over the country to join them at dinner in the 
Hotel Imperial, Tuesday, Jan. 4, when speakers chosen 
from the motor industry will address the company. 
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METZ LIGHT DELIVERY WAGONS IN FIVE TYPES. 



THE Metz Company, Waltham, Mass., which has 
for years built pleasure cars, chieriy notable for 
the use in them of a friction power disc transmission 
system, is now meeting a demand for tight delivery 
wagons by equipping touring car chassis witli five 
types of bodies. All of these chassis are the same, 
but the equipment and the styles of bodies differ. The 
prices range from $475 to $600. 

The most interesting feature of the Metz chassis is 
the friction power transmission system, which serves 
both as clutch and a change gear shift. The motor 
turns a propeller shaft on the end of which is a large 
steel disc. Set against this disc so that it can be moved 
into contact with it by the control lever is the rim of 
a wheel that is faced with fiber that has a very high 
co-efficient of friction. The wheel is mounted on a 
jack shaft. 

When this wheel is moved by the control lever into 
contact with the disc it is turned 
by friction and it turns the jack- 
shaft on which it is mounted. The 
speed can be controlled by moving 
the wheel with the friction grip 
from side to side. If it is near the 
centre the disc turns several times 
to one turn by the jack shaft. If 
it is moved near the edge power is 
transmitted practically by direct 
drive. 

Single Silent Chain Drive. 

In older types of chassis two 
exposed chains were used to con- 
vey the power from the jack shaft 
to the rear axle. But in the later 
machines the drive is by a single 
silent chain which runs in oil. 
This is set at the left side and outside of the car frame 
at the end of the jack shaft. 

The motor is a four-cylinder, vertical, water cooled 
design, which is rated at 25 horsepower by the A. L. 
A. M. formula. The cylinders are cast en bloc. The 
crankshaft is supported on three main bearings. In- 
let and exhaust valves are on the right sides of the cyl- 
inders and are actuated by a camshaft which is car- 
ried inside of the crank case and is thoroughly lubri- 
cated. 

The upper half of the crank case is carried on two 
main channel sections bolted to the main frame. The 
crankshaft bearings are held between the upper and 
the lower halves of the crank case. The bottom sec- 
tion is an oil well and is easily removed for inspection 
of the interior of the motor. 

The carburetor is made by the American Watch 
Tool Company. It has a float feed and automatic reg- 
ulation for all engine speeds. The gasoline tank is 
placed in the cowl and fuel is fed by gravity to the 



carburetor. Bosch high-tension magneto furnishes th<: 
ignition spark. 

The constant level splash system keeps the engine 
lubricated. Oil enters the crank case through a 
breather pipe with a funnel attachment on the side of 
the motor. An oil pump distributes the oil to pockets 
directly beneath each connecting rod. Overflow ar- 
rangements return the oil to the reservoir. 

Water is circulated through the motor and radiator 
by a thermo-syphon system. The electric starting and 
lighting system used on the delivery cars when it is 
desired is the well known Gray & Davis equipment. 
Tubular Rear Axle. 

The rear axle is a tubular self-contained type 
mounted on Hyatt roller bearings. The bearing hous- 
ings are used also as supports for the body springs and 
are placed well out toward the wheels. Right and left 
hand members of the rear axle assembly are united 




Met* Friction-Driven Chaintn Equipped With a Model C Kxpreux Body With Standing 
Top That May Be Knrloned by Curtain*. 

through a spur differential to the driving sprocket. 

The wheelbase is 105 inches and the tread is 56 
inches. W ire wheels 32 inches by iy 2 inches, with 48 
spokes are employed. Pneumatic tires are used on 
clincher rims. The tires are Goodrich, 32 by 3'/^ 
inches. . 

Internal expanding and external contracting brakes 
operate on 14-inch drums lined with multibestos on 
the rear wheels. Both brakes are operated by foot 
pedals. The springs are full elliptic, of ample width 
and length. 

Of the commercial cars on this chassis, model A is 
equipped with Prest-O-Lite tank, two gas headlights, 
two oil side lights and one oil tail lamp. The body is 
54 inches long inside. 41 Vi inches wide and 10 inches 
deep, with six-inch flare boards. The price is $475. 
Model B is the same except that it has a Gray & Davis 
electrical light and starting svstcm and the price is 
$525. 

Model C is the same as the two preceding models 
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except that it has a top over the body with side cur- 
tains that can be let down to completely protect it. 
With gas lights the price is $525, and with electric 
system it is $575. 

Model E has an entirely enclosed panel body and 
is equipped with an electric starting and lighting sys- 
tem. The body is 54 inches long inside and 38 inches 
wide at the bottom, tapering to 42 inches. It is 49 
inches from the floor to the ceiling in the centre. The 
door is 26 by 39 inches. The price is $600. 



294 KILLED, 6197 HURT. 



S. A. E. RECOMMENDS LICENSE PLATES. 



The Standards Committee of the S. A. E. has been 
working on the problem of standard license plates for 
all the states. It has planned a plate of definite size 
and shape and is also designing standard plate carriers 
which will be urged for adoption in all the states. The 
advantages are expected to be greater legibility both 
day and night, easy mounting on the car and cheaper 
production of the plates, since they can all be made on 
the same machines. Every phase of the matter is be- 
ing studied and tlie committee expects to produce a 
thoroughly satisfactory plate. 



TRUCK GOVERNORS AND SAFETY FIRST. 



The use of truck governors to prevent excessive 
speed and street accidents resulting from it has been 
urged by the Safety First Federation. C. R. Xorton, 
truck sales manager of the Packard Motor Car Com- 
pany, calls attention to the fact that Packard trucks 
have always been equipped with governors restricting 
the speed to 12 miles an hour. The governor, in con- 
nection with the efficient brakes used on the trucks, 
makes it possible to stop in a distance equal to the 
truck length. 



MIAMI TRAILERS FOR DELIVERY. 



Light, strong, rubber tired wagons for use as trail- 
ers with automobiles in all sorts of service are built by 
the Miami Automobile Trailer Company of Troy. O. 
Some of the uses for these trailers, as shown by photo- 
graphs in a catalogue issued by the company, are haul- 
ing calves from farm to market, hauling additional bas- 
kets behind a motor laundry delivery and collection 
wagon, hauling trucks behind a taxi cab. hauling tele- 
phone repair material behind the repair man's car, 
hauling milk to the city, hauling a boat away on a fish- 
ing trip and hauling a piano into the country behind 
the salesman's automobile. 



Charles M. White, Jr., formerly manager of the 
Detroit office of the Stromberg Motor Devices Com- 
pany, and before that with the Detroit office of the 
Firestone Tire and Rubber Company, has become as- 
sociated with the selling: force of »he coring depart- 
ment of the Detroit Steel Product- CVmpanv. 



Accidents on Massachusetts Highways In- 
crease 37 Per Cent, in 1915. 



The annual report of the Massachusetts State 
Highway Commission for the fiscal year ending Xov. 
30, 1915, show that 294 persons were killed and 6197 
injured in 10,904 automobile accidents which hap- 
pened in the state during the year. This is an increase 
of about 37 per cent, over the number of accidents in 
1914. 

During the same period motor vehicles increased 
33 per cent, in number, so the accidents are shown to 
be increasing more rapidly than are the cars. In 1914 
229 persons were killed in motor accidents and 4010 
injured. 

Of the number killed this year more than half were 
pedestrians. The figures show 188 pedestrians. 84 oc- 
cupants of motor cars, 15 motorcycle riders, three bicy- 
cle riders and four occupants of carriages were killed. 
The following table shows the comparisons of killed, 
and injured : 

Killed Injured 
1914 1915 1914 1915 

Pedestrians 150 188 2303 3110 

Occupants of autos 56 84 87& 1521 

Motorcycle riders 18 15 3f!7 636 

Bicycle riders 3 3 256 497 

Occupants of carriages 2 4 217 421 

Street car passengers 0 it is 12 

Totals 229 294 4010 6197 

Of the 10,904 accidents. 3848 were caused by the 
collision of automobiles and 3282 by an automobile 
striking a pedestrian. Most of the accidents happened 
on the streets of cities in the day time and very few 
on country roads at night. The following analysis 
gives the facts: 

1914 1915 

Motor vehicle vs. pedestrians 2393 3282 

Motor vehicle vs motor vehicle 2521 3843 

Motor vehicle vs. carriages, etc 1092 1174 

Motor vehicle vs. bicycle 34$ 532 

Motor vehicle vs. trolley cars 498 602 

Motor vehicle vs. pole. curb, etc...- 777 1056 

Motor vehicle vs. trains 22 30 

Motor vehicle vs. horse, dof?, etc 310 369 

Motor vehicle vs. miscellaneous 16 

Totals 7961 10.904 

Accidents In daytime 6009 S1S9 

Accidents after dark 1952 2717 

Accidents on country roads 1942 1773 

Accidents on city or town streets 6019 !U33 

Owing to a shortage in many of the materials that 
are required for tires and of high prices generally in 
the material market, it is probable that an increase in 
the price of tires will be made after the first of the 
year. At present the various tire companies are all 
hesitating and are disinclined to be the first to take the 
step. 



Scraps of steel containing tungsten and worn out 
tools are now being saved by all the large companies 
to be smelted down and used over again. The acute 
shortage in tungsten is the chief reason for this econ- 
omy. 
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CELFOR INTERNAL GEAR DRIVEN REAR AXLES. 

Are Built to Standard Design for Trucks from 1 500 Pounds to Five Tons Capacity, with 
a Special Ton Type for Either Gasoline or Electric Machines. 



POWER transmission is a detail of motor vehicle 
construction that is now receiving the attention 
from the manufacturers of the industry that its im- 
portance deserves. When builders of automobile ve- 
hicles first turned to the production of machines for 
carrying freight there was general belief that engines 
of large power were necessary, which was an assump- 
tion gained from experience with pleasure cars of high 
speed. In fact, there was a very widely prevailing 
impression obtaining that power more than anything 
else was required, and that a chassis that would serve 
for a car could be converted to haulage purposes by 
merely installing a different body. 

There were, of course, some men who studied auto- 
mobile construction with the purpose of learning what 
types or forms would afford the best mechanical re- 
sults, and among them were those who realized that 
strength was more necessary than speed, and that a 
c o m p aratively 
small engine 
with an efficient 
power transmis- 
sion s y st e m 
w o u 1 d be far 
more serviceable 
and endure much 
longer in nor- 
mal o p e r ating 
conditions than 
a large motor 
with a method of 
drive that was 
less developed. 
With better 

knowledge derived from observation and experiment, 
automobile engineers began to devise protection of the 
moving parts of the engines from the accumulation of 
abrasive substances — generally deposits of dust and 
dirt from the roads. No matter what the provisions 
made for lubrication, unless the lubricant was enclosed 
the dust reaching it would be accumulated and in a 
comparatively short time the oil or grease would be 
transformed into an abrasive compound that would be 
the endurance of the moving and contacting surfaces. 
Need of Enclosing Wearing Parts. 
In fact, with a comparatively small volume of lu- 
bricant, effectively protected against dust, a machine 
can be operated constantly for a long time without per- 
ceptible wear. The best results can be obtained by the 
frequent application of small quantities of oil or 
grease, but in normal service practical purposes can be 
well served by using considerable quantities that may- 




be replenished at varying intervals. But while this 
principle could be easily adapted with reference to some 
portions of the vehicle, many difficulties were met with 
in endeavors to enclose and adequately lubricate all 
moving parts of the chassis. 

Reduction gearing is absolutely necessary in two 
places in the power transmission system — the one to 
obtain the different ratios of speed when starting and 
when ascending grades, or hauling a heavy load, and 
the other to reduce the speed of the vehicle to what 
may be regarded as a serviceable maximum, for power 
is obtained by engine velocity. Normally without a 
gearset a loaded vehicle could not be started, because 
were the engine turning slow it would not have suf- 
ficient power to move from anchorage. If the engine 
were turning fast enough to create power adequate for 
ordinary requirements when applied the results would 
be destructive. 

For this rea- 
son there is a 
gearset to obtain 
different ratios 
of speed of the 
traction wheels 
from any con- 
stant movement 
of the engine, 
and there must 
also be a con- 
stant reduction 
of the road 
wheels as com- 
the 

engine 

The first method of reduction is by meshing gears of 
different sizes as required by the conditions of opera- 
tion for forward movement of the vehicle, and to re- 
verse the movement of the traction wheels so that the 
machine may be driven backward when necessary. 
This is what is known as the transmission gearset. 
The second reduction is by meshing a pinion at the 
end of the driving shaft with a gear that drives the 
axle shafts, or by engaging a worm shaft with a gear 
wheel that drives the axle shafts. 

With the chain driven machine, so-called, the jack- 
shaft is constructed exactly as is a rear axle of the 
semi, three-quarters or full-floating type, but instead of 
this carrying the load, it is suspended from the chassis 
frame, and the chains extend from sprockets at the 
ends of the driving shafts to sprockets on the rear 
wheels. With this construction there are three reduc- 
tions. That which is variable, that at the jackshaft. 



A Olfor Two-Ton Capacity Internal Gear Driven Reap Axle with Section Removed to pared With 

Show the General Conatruetlon. shaft 
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and again from the variance of the sizes of the jack- 
shaft and wheel sprockets. 

Bevel Gear Drive Is Efficient. 

So far as the transmission of power is concerned, 
the bevel gear is efficient. No one has ever questioned 
the endurance or the satisfactory operation of this con- 
struction. But to obtain the reduction of the gears at 
the rear axle necessary for the slow speed of a truck 
means so large a master gear that its size is practically 
prohibitive. 

By the statement that the size of such a gear is pro- 
hibitive is meant that to obtain such reduction and 
house the gearset in a shell or case would necessarily 
require heavy construction, and sufficient road clear- 
ance could only be obtained by increasing the diameter 
of the wheels, which in turn would raise the centre of 
gravity and lessen the stability of the machine when 
loaded. This lack of stability would be serious when 
the vehicle is driven at speed or on uneven road sur- 
faces or when the load is not equally distributed. 
Chain Drive a Simple Solution. 

The simplest solution of the problem of rear axle 
gear reduction was by the use of the jackshaft sus- 




l elfor Three-Ton Capacity Internal Gear Driven Rear Axle with RhiIIuh RoiIm Fitted — 
The Five-Ton Axle lit the Same Type. 

pended from the chassis frame and the dead axle, 
which carried the load, the power being transmitted by 
chains from the sprockets. This afforded the required 
protection for the jackshaft and the gearset and a very 
large variation of constant reduction at the sprockets 
and the jackshaft gearset, and were protection of the 
chains practical, there would be no need of further de- 
velopment. The chains must be lubricated and abra- 
sives of every form will adhere to lubricated surfaces 
and become very destructive. Even dust will cause 
extreme wear in very brief time. Endeavors were 
made to enclose the chains in cases, but these were 
heavy, were often damaged through contact with road 
obstructions, and while the chains were not so much 
worn when these were used, adjustments were made 
with great difficulty and at considerable cost. 

One result with chains is the "back lash" that ob- 
tains with varying degrees as the chains and sprockets 
wear. If too tight the chains will absorb power un- 
necessarily, and if loose the movement of the jackshaft 
before the wheels are moved when starting, or the ac- 
tion of the brakes when stopping, will cause excessive 
stres-es upon the tire*. The proportion of the weight 



of the truck that is carried on the rear axle will vary 
from 60 to 75 per cent., and the percentage of the 
weight of the load carried by this axle will range from 
70 to 95 per cent. Besides the load and the driving and 
braking stresses upon the tires, there is the effect of 
"back lash" when the chains are not adjusted, and 
these in the aggregate are undoubtedly destructive. 
Development of the Internal Gears. 
The experience with chains and belt transmission 
of power led to the development of other systems, that 
known as the internal gear being first constructed in 
Germany about 15 years ago, and the worm and worm 
wheel that was perfected in England by several of the 
builders of pleasure cars and trucks. 

The internal gear system of power transmission 
has been used longer in this country than any other 
form of drive, although with trucks and wagons only, 
and of course to a very limited extent until within the 
past five years, since when it has been manufactured 
by one concern. This drive is now produced commer- 
cially by several companies, among which is the Cel- 
for Tool Company of Buchanan, Mich., which is build- 
ing rear axles for trucks and wagons of from 1500 
pounds to five tons capacity. 

The internal gear drive that has 
been developed abroad, especially 
in Germany, and which is known 
as the Mercedes type, has what is 
practically a jackshaft that is 
mounted ahead of the solid rear 
axle, the radius rods being extend- 
ed back of the axle. The radius 
rods are so designed that they may 
be rotated on the axle, and the rear 
ends of these rods support the 
brake shafts for one set of brakes. 
The jackshaft is carried forward of 
the axle by the radius rods, which also carry the flanges 
that enclose the internal gears and the expanding 
brake shoes, and while the rear axle may move because 
of spring deflexion or reflexion, there will be no change 
in the relation of the driving pinions of the jackshaft 
with reference to the internal gears attached to the 
rear wheels. 

There is another type of internal gear driven axle 
in which the jackshaft is carried on the chassis frame, 
where it has the protection of the springs, and which 
is directly above the load carrying axle, universal 
joints being above the wheel pivots when used for 
front wheel drive. This is the Latil type of construc- 
tion and is extensively used in France. These two de- 
signs are referred to for the purpose of establishing 
that internal drive jackshafts may be either above, for- 
ward or back of the axle that carries the load, and 
there appears to be no material difference so far as ef- 
ficiency is concerned, and the only question that might 
be raised is whether one has any advantage as com- 
pared with another with regard to accessibility. 

The main purpose with all designers of internal 
gear driven axles has been to obtain the lightest weight 
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A Celfor Internal Gear Driven Rear Axle Fitted to a Three-Ton 
Truek. Showing Position of the Drive Shaft Without Load. 

that was practical with the required strength, and 
without exception a much lighter construction is pos- 
sible than with any other form of axle. In this con- 
nection the statement may be made that taking any 
other design in which the jackshaft is combined with 
the axle the internal gear types will weigh from a 
third to a half less. This is a material factor when one 
considers that the engine must supply power to move 
this axle, and excessive or unnecessary weight must 
be carried constantly, and besides this there is the 
added tire wear. One of the claims made by engineers 
who have engaged in investigation of the results of 
vehicle wear on tires is that one pound of unsprung 
weight is as destructive as 10 pounds of sprung weight. 
That is, there is that difference when the weight is 
resting directly upon the tire or there is a spring be- 
tween it and the greater part of the load. 

Considering this factor, the reduction of the weight 
of the axle is of much importance from the viewpoint 
of tire economy, and there is another possibility for 
increasing the life of tires because of the greatly les- 
sened stresses upon them when starting or stopping. 
The power is applied to the internal ring gears through 
the pinions on the ends of the jackshaft, and this af- 
fords a far greater leverage. The application of power 
is always the same. By this is meant that the pinion 
meshes with the internal ring gear at a point removed 
from the centre of the wheel, and the movement can 
be made easier and slower. This may be likened to 
applying power to the hub and to the rim of a wheel, 
much less energy being required to move it at the rim 
than at the hub. 

Higher Speed of the Shafts and Gears. 
Because of the greater reduction at the interna! 
ring gear there is less reduction at the differential, 
which allows the use of smaller and higher speed shafts 
and gears, this necessarily reducing the weight with- 
out sacrificing power. The load is carried on a solid 
axle, which may be fitted with any form of bearings 
that will best serve — either roller or annular ball types 
— and the axle beam itself may be formed to best resist 
the weight which it will have to endure. This has led 
to the very general adoption of an I beam, this having 
the most strength for the cross section necessary, and 
which is very generally approved by engineers. 

The Celfor design of internal gear axle differs 
somewhat from other types in that the jackshaft is 



mounted forward of the I beam, to which it is secured, 
and on the housing in the larger sizes is mounted the 
rear ends of the radius rods, these being so designed 
that they will rotate on the housing to compensate for 
the changed angles of the rods when the springs are 
deflected by the load upon the chassis platform. The 
I beam is widened at the centre and through it is air 
oval shaped opening, into which the back of the dif- 
ferential housing of the jackshaft is seated. The width 
and depth of the I beam varies according to the capac- 
ity of the axle, and there are cross webs at the tops and 
bottoms of the beam. The vertical web of the solid 
axle is thinnest in the centre and this affords what may 
be likened to a truss construction in that the form has 
the greatest resistance to a load upon it. This I beam 
is a drop forging that is struck and shaped in dies, with 
the spring seats integral. 

Nickel Steel Wheel Spindles. 
The ends of the I beam are solid and these are ma- 
chined with sockets into the ends that carry wheel 
spindles that are made of IV 2 per cent, nickel steel. 
These spindles are large in size and are ample for the 
carrying of any weight that may be placed on the axle. 
There are vertical flanges at either side of the axle 
web below the spring seats which serve as anchorages 
for the spiders or flanges that form the cover of the 
internal gear and the internal brake. These spiders 
are bolted to the flanges. 

The jackshaft housing is built of two sections that 
are belled to the centre from the ends, and which are 
bolted to a central section that is divided vertically 
and is secured by a series of bolts. The ends of the 
housing are retained in the brake spiders in sockets, 
and these ends each carry the roller bearings for the 
outer ends of the axle shafts. There is an opening in 
the front of the housing that is closed with a plate re- 
tained by bolts, and this carries the extension in which 
is mounted the double-row ball thrust bearing and the 
roller bearing for the pinion shaft. The differential 
assembly is comparatively small and it is mounted on 




Top View of Rear Knd of a Three-Ton Truck Equipped with 
Olfor Internal (.ear Drive Rear A*le. 
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single row ball thrust and roller bearings that are car- 
ried in webs bolted to the housing. Because of the 
reduction at the internal ring gears and pinions, the 
bevel gear is relatively small and the driving shaft 
pinion is large, this making for higher speed than with 
the bevel gear driven, semi or full-floating axle. The 
central section or the differential housing of the jack- 
shaft shell is bolted to the I beam by four bolts that 
rigidly secure it. 

The pinions at the ends of the jackshaft are keyed 
to the shafts and these mesh with the teeth of the ring 
gear. The hubs of the wheels are formed with flanges 
that carry shoulders for the seats of the internal ring 
gears, and there is a recess under each flange edge that 
serves as a seat for the brake drums. When the wheels 
are assembled the spokes and the outer hub flanges are 
secured by bolts that pass through the flanges and 
the spokes, securely retaining the brake drums. This 
method of construction makes the wheels solid assem- 
blies that are fitted with roller inner bearings and 
double-row annular ball thrust bearings, which are 
separated by an annular ring surrounding the axle 




Rear View of a Crlfor Internal Gear Driven Rear Axle In a Three-Ton Truck 
playing- the Denlien of the Load Carrying- Drop Forged I Beam. 

spindle. The wheels are secured on the axle spindles 
by washers and lock nuts. The hubs are covered with 
tightly fitting hub caps. 

Spiders Carry the Brake Shafts. 

The spiders that form the covers for the internal 
gear cases and brake drums have heavily webbed off- 
Sets at the rear, which serve as supports for the cam- 
shafts for the internal expanding brake shoes, and 
which also carry the anchorage studs for the external 
contracting brake bands. These brake shoes and bands 
are faced with anti-friction material that contact with 
the interiors and the exteriors of the steel drums. The 
drum surfaces are large and the brakes are ample for 
any condition of operating. 

The construction is extremely simple and the work 
is done with great care to insure accuracy and close 
fitting. There is no end thrust whatever upon the 
axle driving shafts and these are comparatively short 
and have very large bearings. 

The very general description given is of the stand- 
ard type axles, which are all similar to those shown in 



the illustrations, but differ only in the sizes of the 
parts and in the materials used. The one and two-ton 
size axles are designed for taking the drive and the 
torque through the springs, this being the well known 
Hotchkiss type of construction, but the larger sizes, 
three and five tons capacity, are built with radius rod 
and torque arm connections. One of the illustrations 
shows the two-ton size without radius rods, and an- 
other the three-ton size with the radius rod connected. 
Strong Claims for High Efficiency. 
Strong claims are made by the manufacturer for 
the simplicity and endurance of these axles, these in- 
cluding lightness in weight, extreme rigidity, quiet 
operation and the moderate cost as compared with 
other forms of enclosed axles. Statement is made as 
well that the factor of safety is much more than would 
be required in any condition of operation despite the 
comparatively light weight. In all the sizes of axles 
the internal ring gears are alloy steel drop forgings in 
which the teeth are very carefully cut, and these gears 
are case hardened, so that the service life ought to be 
100,000 miles or more. The gear reduction at the 
wheels is 4J4 :1. All of the bear- 
ings are non-adjustable, there be- 
ing roller bearings where radial 
loads only are carried. All axles 
are built so that the parts are in- 
terchangeable from the one side or 
end to the other, there being no 
rights or lefts with reference to any 
part. This very much simplifies 
repairs. 

The axles that the company 
produces in these standard types 
are from 1500 pounds to rive tons 
capacity, but in addition there is a 
special one-ton axle designed for 
electric vehicles, either pleasure 
cars or for service purposes. This axle is said to be an 
unusually well designed and finished product. It is fit- 
ted with annular ball bearings throughout and all the 
castings of the jackshaft housing are aluminum, this 
metal being used to reduce weight. The bevel gears 
throughout are spiral cut, so that the axle may be used 
in a machine equipped with a very high speed motor 
and still be very quiet of operation. 

Statement is made that the Celfor Tool Company, 
which has a finely equipped plant with much recently 
installed machinery specially obtained for the manu- 
facture of these axles, is now increasing its factory fa- 
cilities to triple its production, so that it may meet 
the increasing demand for internal gear driven axles. 
The company is hurrying this work to completion that 
it may be able to serve a very large part of the indus- 
try that is desirous of using this equipment. 



C. R. Green, receiver of the Speedwell Motor Car 
Company of Dayton. O., has rendered his final report 
and has been discharged. 
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WOMEN GIVE WHITE ARMY FIELD WAGON. FARM TRACTORS IN ENGLAND. 



The resources of those who are moved by human- 
ity to afford relief to those who are suffering through 
the European war are by no means equal to the desire 
to benefit those in need, and the endeavors of organ- 
izations that are systematically engaged in this great 
charitable work appear pitifully inadequate when the 
devastation of property and the injury and sickness of 
millions of men, women and children are known. The 
people of the United States have given freely and con- 
tinuously to assist those who are in want, and without 
this aid the consequences would be even more serious 
and acute. 

How far-reaching is this belief, how much benefit 
it does, none of those who contribute knows, but there 
is no doubt that unless it were extended war would 
be infinitely more horrifying than it now is. In every 
part of the country, in practically every city and town, 
there are those who work unceasingly for charity. 
There is in Philadelphia a number of well known 
women who have organized as the French Relief Com- 
mittee to afford direct and indirect 
assistance to hospital and charit- 
able organizations actively en- 
gaged in the war zones occupied 
by the French armies. 

One of the results of this com- 
mittee's endeavors is shown in the 
accompanying illustration of an 
army field wagon on a White 
chassis, which was purchased by 
E. T. Stotesbury, and which has 
been sent to France. Before the 
wagon was shipped it was inspect- 
ed by the members of the com- 
mittee at the Philadelphia branch 
of the White Company and accepted formally. In the 
illustration the members of the committee shown are, 
from left to right: Mrs. Cyrus K. Curtis, Mrs. Charles 
M. Lea, Mrs. E. T. Stotesbury, Mrs. Cornelius 
Stevenson, Mrs. Harold Ellis Yarnall, Mrs. Arthur 
Hutchinson, Mrs. R. G. Ervin, Miss Mary Mont- 
gomery and Mrs. A. C. Munoz. 



Reduction of Animals and Labor Forces 
Farmers to Machines. 



Special circumstances brought about in England 
by the war, which has greatly cut down the available 
supply of horses and of labor at a time when the de- 
mand for food to provision the armies and feed the 
civil population is especially severe, have given the 
movement toward the use of mechanical traction on 
the farms a strong impetus. 

The situation at present makes it possible to pur- 
chase mechanical equipment for farm work for about 
the same capital outlay that is required for horses to 
do the same work and the actual cost of plowing is 
now from three to five shillings an acre as compared 
to eight to 10 shillings — the horse costs before the 
war. Horse costs have, of course, risen considerably 
and the higher prices brought by food stuffs makes the 
success of tractor operation even more sure. 

There is probably no more conservative class in the 




\ White Truck Chi 
French Relief Con 



Since the Carranza government has succeeded in 
restoring peace to the Tampico oil fields, great activity 
has developed there. Drillers and other oil men from 
the United States have been pouring in in great num- 
bers and thousands of new wells are to be started. 
Very large extensions to the storage tanks in the port 
are also projected. 



Mia Equipped bh an Army Field Wagon, Purchased by the 
imlttee, an Organization of Prominent Philadelphia Women. 

western world than the English farmers and land own- 
ers, but these exceptional circumstances are shaking 
even their great conservatism and there seems to be 
a real possibility that the war will succeed in revolu- 
tionizing English farming as rapidly as the natural 
forces of progress are accomplishing that result in the 
United States. 

In addition to the tractor for farm work, the motor 
wagon or truck for hauling on the roads promises to 
have a lively development. Farms there are generally 
so small that there is no great likelihood that the 
average farmer will be able to employ such vehicles 
exclusively for his own work, but co-operative truck- 
ing or the hired truck service of a business conducted 
exclusively for that purpose is sure to develop. 



The Detroit Auto Parts Company is to make parts 
for motor vehicles on a large scale. It has been or- 
ganized with a capital of $50,000. Joseph, Eugene and 
Leo Siegel of the American Lady Corset Company are 
the incorporators of the company. 



The Ford Motor Company's production and ship- 
ments since Aug. 1 is 66 2/3 per cent, more cars than 
were turned out in the same period last year. The 
company is said to have 105.000 orders for immediate 
delivery upon its books at present. 
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GAR FAMINE KEENLY FELT. 



Delivery of Rush Orders from Factories a 
Big Problem for Shippers. 

Throughout the country the demand for freight cars 
of all kinds exceeds the available supply by a percent- 
age that is probably fixed by the need of the shipper, 
and the railroads are so congested that no definite time 
can be given for delivery. With a call for three cars 
or more to every one in service, with lack of locomo- 
tives to haul the trains, with the sidings and yards 
filled with loaded cars, with the freight house crowded 
to such extent there is no room for the handlers to 
work advantageously, if at all, with the shippers and 
consignees using every endeavor and influence to keep 
the freight moving in and out of the hands of the trans- 
portation companies, with manufacturers resorting to 
express shipments of large proportions to avoid the 
delays of freight transportation, every business man 
has a condition to meet that is regarded as unparal- 
leled in the history of the country. 

The truck manufacturers who have large orders to 
deliver, while they have their troubles in obtaining 
materials, must neglect nothing that will serve the in- 



because cars are not always gently used. To protect 
them frames are built around the trucks, which were 
covered with a water proofed canvas. In this manner 
hundreds of trucks have been shipped. The loading 
platform at the factory will take 16 flat cars at a time, 
or a very fair sized train. 



MANY INTERNAL GEAR TRUCKS. 



The production of motor trucks in the United 
States from Sept. 1, 1915, to Sept. 1, 1916, is said by 
officials of the National Automobile Chamber of Com- 
merce to have been 37,000. This year the output will 
be considerably larger. Already contracts have been 
signed by truck makers for 15,000 internal gear drive 
rear axles. A number of additional large contracts are 
to be made the first of the year. These facts indicate 
that a goodly proportion of next year's trucks will be 
equipped with internal gear drive axles. 



PARRY COMPANY BUILDING BODIES. 




Because of a Famine of tntoinohlle Car. Packard Trucka are Shipped on Flat Car*, 
Sheltered by Frame* and 4'naonlca of Water Proof Canva». 

terests of their customers. Getting cars is not only a 
problem, but getting them handled after they are load- 
ed is nearly as difficult an undertaking. The resource- 
fulness of some of the shippers, born of long experi- 
ence, is often times their salvation. An example of 
conditions that are met with is shown in the accom- 
panying illustration, which was photographed at the 
factory of the Packard Motor Car Company, Detroit, 
Mich. 

The trucks are ordinarily shipped in special cars, 
having end doors to afford ease in handling, which will 
thoroughly protect the contents. During the present 
car famine these cannot be obtained, nor, in fact, any 
kind of an enclosed car in which a truck can be trans- 
ported. The traffic manager has turned to flat cars, 
such as are used for lumber. On these two trucks are 
drawn with the front ends in the centre of the car. 
Then the machines are blocked and anchored with 
heavy timber specially cut to serve the requirements. 



In a large factory at Indianapolis, Ind.. that has 
been given over to the manufacture of horse drawn 
vehicles for a third of a century, the Parry Manufac- 
turing Company is developing 
specialties for the motor in- 
dustry trade that can be made 
by its men and equipment. It 
will continue horse drawn ve- 
hicles as its main product but 
it has developed special bodies 
for the Ford chassis and it 
contemplates making large 
contracts for commerical 
bodies for other cars. The 
company is also building two- 
wheeled and four-wheeled 
trailers. The four-wheeled 
trailer is coupled by a con- 
venient adaptation of the Bradley coupler, which gives 
a straight pull at either end of the axle so that the 
trailer tracks perfectly with the car in front. These 
bodies are offered to dealers. The products include 
tops and in all about 12 specialties. 



HAS $6,000,000 TRUCK ORDER. 



The Blair Motor Truck Company, Newark. O.. has 
been reorganized and $250,000 in stock offered for sale 
has been heavily over-subscribed. The company is 
said to have a single order for trucks for European 
delivery which will keep its present facilities busy 
for five vears and will amount to $6,000,000. 



The carriage tire department and the fire truck tire 
department of the Goodyear Tire and Rubber Com- 
pany have been combined under the management of 
F. IT. Sawyer. 
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TRACTORS AND TRAILERS IN MUNICIPAL SERVICE 



Large Loads Carried in Trains or Single Bodies in Cincinnati, O., and Springfield, Mass., 
Demonstrates the Value of City Equipment of Large Capacity. 



ECONOMICAL reasons dictate that the loads car- 
ried by a motor truck ought not to exceed the 
rating given by the manufacturer, who has absolute 
knowledge of what the machine is designed for and its 
construction. The builder is quite certain to lay claim 
to all the capacity that the vehicle should be rated, 
and there is very good reason to believe that the speed 
limitation is set as high as it should be driven on the 
average streets and highways. 

From a practical viewpoint a truck should not be 
overloaded and it ought not be driven faster than the 
limit stated by the manufacturer. Conceding these 
two statements as being reasonable and sufficient, an- 
other aspect must be considered. The fact that a ma- 
chine should be kept moving as much of the time and 
as near the maximum 
speed as is possible is 
evident enough to those 
who have no definite 
knowledge of transpor- 
tation economy. There 
are those who believe 
that by overloading and 




least secure a reduction of charges legitimately made 
against them. 

Because their requirements are not well judge ! 
when purchasing, because conditions changed, and for 
reasons that might be developed by service, many nave 
found that increased loads are desirable, and the de- 
sire for general economy of haulage has impelled many 
owners to study the possibilities of greater load ca- 
pacity with the original equipment. This has led to 
the investigation of the use of trucks and tractors with 
semi-trailers and trailers. 

Vague Knowledge of Trailer Economy. 
The actual knowledge of facts relative to operating 
costs of trailers with trucks or tractors is surprisingly 
vague. This is due to the very limited use of this type 

of vehicle and to lack of ex- 
perience with them gener- 
ally. The operating cost of 
motor trucks is not often 
known, there being but a 
very small percentage of 
owners who maintain ac- 
curate accounting systems. 




Teatiair * Tractor and Trailer Trala at Cincinnati! At Left. Deaccndln* Gilbert Hill with a Load of 19V4 Toaai at Illurht. ( limb- 
ing an Aurent 7000 Feet Long with Five Loaded Trailer*; Above, Making the Turn Without a Stop. 

by fast driving they are regaining or "making" up the but those who keep such records feel that they are am- 
time that may be lost through conditions that they ply justified by the exact data that makes possible the 
may or may not be able to control, and this class may^ development of economies that would not otherwise 
be said to include a very large proportion of those 1 be obtainable. Even with the thousands of trucks and 



who own and operate power trucks. 

The larger the load the greater the economy, pro- 
vided that the freight is not excessive, is a well found- 
ed theory. If the load is limited by the capacity rating 
the only other possibility with the machine is to in- 
crease the speed, and this, too, is limited. But there 
are those who assume if the use they make of a truck 
is destructive they may in some manner evade their 
own responsibilities and by claiming defects or assur- 
ances obtain repairs or restoration without cost, or at 



power wagons in service, but little of the information 
obtained by the owners is available for the sales de- 
partments of the manufacturers. As a rule what is 
utilized does not cover long periods, and it is by no 
means as sufficiently detailed as might be desired. 

In the development of trailer wagons some interest- 
ing data has been accumulated by one manufacturer, 
but this was not extended over any considerable length 
of time and economy was not so much the purpose 
sought as was means of control. Most of the builders 
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of trailers have found turning and backing and braking 
three conditions that could not well be met without 
specially adapted equipment, and the production of 
this has necessitated differing experiments. Some con- 
cerns now build tractors and others build trailers, but 
there is no manufacturer in the industry that has yet 
begun the production of both types of vehicles. 
Value of Trials with Economy Standards. 
Possibly if the builders of tractors were more num- 
erous, or the machines and trailers were built by the 
same concerns, there would be more definite facts re- 
sulting from tests and experiments, but while there are 
some tractors in service and several companies are 
building trailers, each has conducted its experimental 
and development work separately. The European 
knowledge of tractor and trailer value as compared 
with other vehicles is much more comprehensive than 
that available in this country, and that is largely clue 
to the competitions and trials which were organized 
and carried out by the army officials of the principal 
countries. 

In France and Germany these trials were exceed- 
ingly thorough and were for considerable periods for 
events of this character, and they were participated in 
by the manufacturers with different types of machines. 
These were driven extended mileage and over average 
highways, and different fuels were used, and the rec- 
ords of each machine were carefully checked and com- 
pared with reference to each class of work. Roth 
trucks and tractors were used in conditions which as 
nearly as possible correspond with what might be ex- 
pected in army service and the work was necessarily 
to high standards of efficiency. 

Private Trials in America. 

In America the trials made with tractors have gen- 
erally been what might be termed heavy hauls for 
comparatively short distances, these being arranged to 
meet conditions in which horses or trucks could not 
be used to good advantage. The work done, however, 
has been as a rule the haulage of much heavier loads 
than were hauled in the trials in Europe, and on grades 
that well demonstrated the power of the machines. 
During the past few months demonstrating hauls have 
been made with Knox tractors in different sections of 
the country, these being with both semi-trailers and 



trailers, with special built wagons and with equipment 
and wagons or carts coupled with the most convenient 
means and without much regard for the economical 
possibilities. 

There is no doubt whatever that with trailers con- 
structed to have both endurance and capacity, built to 
be hauled on the highways at speeds that can be made 
with tractors, and equipped with satisfactory mean** 
for control, both with reference to braking and turn- 
ing, much greater economy would obtain than with a 
series of wagons secured together and hauled with the 
main object of learning haulage power capacity. 
Work Done in Municipal Service. 

These statements are made because of the very ob- 
vious absence of operating cost figures in what data 
will be included in this article, which will deal to a 
considerable extent with the work of two of these 
Knox tractors. One of these trials is especially inter- 
esting because it was a demonstration of a municipal- 
ity, and this gave it a character that had not obtained 
with others previously made, and the other is more a 
statement of work done by a tractor that is owned by 
the city of Springfield, Mass. Since the first test was 
made the city, Cincinnati. O.. has also purchased a ma- 
chine, the practicality of the service and its very evi- 
dent economy as compared with other forms of haul- 
age convincing the municipal officials of the desirabil- 
ity of buying. 

Cincinnati is located on the north bank of the Ohio 
river, which is a stream of considerable proportions at 
that point, and the city is built from what is the recog- 
nized water front on the hills for several miles back. 
The rise is so steep in places that direct haulage of 
loads is not attempted on some of the streets, and what 
are known as "inclined planes" afford access by vehi- 
cle to some of the sections of the city. On the "in- 
clined planes" the vehicles are hauled to the top and 
lowered to the bottom by cable on floats or cars, many 
of the business men preferring to pay the toll rather 
than work their horses excessively on the hills, for the 
greater part of the loads are carried from the lower to 
the upper sections of the city. 

City Officials Investigate Haulage. 

The city in its departmental work must meet with 
the same problems and the same conditions that the 




Street I onulruodon with n Tractor and Semi-Trailer at Spring-Held, Maaa.i At Left, Taking- a Steep Grade with a Load of IS 

Tonsi at Right, Spreading Aaphalt from a Bottom Dumping Body. 
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business men must meet and transportation is more 
expensive because of the topography of the city than 
it would be where the grades are more level. With a 
view of economizing, the city officials having in charge 
the general transportation of the municipality investi- 
gated the practical uses with tractors and determined a 
test which would include the haulage capacity of the 
machines, whether trailers could be practically hauled 
and controlled, whether a tractor could haul heavy ton- 
nage up an eight per cent, grade, and whether there 
was such control with the tractor brakes that several 
loaded trailers could be stopped either ascending or 
descending the grade stated. These details were re- 
garded as being essential and there was accord in the 
belief that a machine that would afford acceptable 
service to the city must be equal to the requirements 
stated. 

Trial Made on 7000-Foot Grade. 

The test was made on Gilbert hill, a street paved 
with granite blocks 7000 feet long, having a maximum 
grade of 8.3, a minimum grade of 1.8 and a mean grade 
of 6.2 per cent. In the trial six ordinary municipal 
type bottom dumping wagons were coupled together 
by the poles, as is shown in the illustrations. These 
wagons were used as trailers and were loaded with 
mud. One of the requirements was that there should 
be no load carried on the tractor, so that its traction 
should be obtained from its weight, and all the load 
carried by the trailers on the steel tires of their wheels. 
The total weight of the load in the trailers, and of the 
wagons was 38,550 pounds, or 19, '4 tons, and without 
a load the tractor did not have the pulling power it 
would have had had it carried from 3000 to 4000 
pounds. In fact, such a freight would have greatly in- 
creased its efficiency. 

Starting at the bottom of the ascent the tractor 
hauled the train to the top and without stopping turned 
in a wide circle with the trailers tracking perfectly be- 
hind it and descended to the bottom. Descending, the 
tractor was driven in its low speed and this held the 
train without the brakes, which were set only to dem- 
onstrate their efficiency. Twice the train was stopped 
and the brake set where the hill is steepest, this being 
regarded as being a very satisfactory trial. A second 
trial was made with a sixth wagon loaded, this increas- 
ing the weight of the train to 45.670 pounds, as certi- 
fied to at the city scale. The weights hauled in the 
trials were stated to be as follows : 

Train of Five Wagons, Loaded. 

First two wagons 11.600 lbs. 

Second two wagons 18.000 lbs. 

Fifth wagon 8.950 lbs. 

Total 38.550 lbs. 

Train of Six Wagons, Loaded. 

First two wagons 11.600 lbs. 

Second two wagons 18.000 lbs. 

Third two wagons 16.070 lbs. 

Total 45,670 lbs. 

The result of these demonstrations was the pur- 
chase of the Knox tractor, and emphasis may be made 
that the weights hauled were approximately 25 per 



cent, in excess of what will be drawn with the tractor 
in normal operating conditions. The probabilities are 
that with differing weights carried on it the machine 
would have shown much more power, for there is no 
reason to believe that its haulage limitations were 
reached. 

Tractor in Highway Construction Work. 

Relative to tractor service, that obtained by a ma- 
chine owned by Springfield, Mass., is worthy of atten- 
tion, for this covers a period of time. The tractor is 
used with semi-trailer and trailers, according to the 
work, and during the season of the year when high- 
way construction was in progress it was utilized a part 
of the time for the haulage of heated bituminous mix- 
tures used to surface streets. The accompanying illus- 
trations were made while street surfacing was under 
way at Indian Orchard, a suburb about seven miles 
distant. 

The tractor was coupled to a bottom-dumping 
wagon of the type usually used for municipal construc- 
tion haulage, this having capacity of eight tons. To 
this were attached two other wagons, each loaded with 
2}/i tons, making a total of 13 tons of asphalt mixture. 
The load was placed in the semi-trailer and trailers at 
the municipal mixing plant and was then hauled to 
Indian Orchard. The asphalt was heated to a degree 
that insured it being so plastic it could be worked at 
the end of the trip, and when it was deposited on the 
roadway from the wagon it was merely spread by rak- 
ing and then rolled to level and consolidate it. This 
was a material saving and a great deal of work was 
done vvith a comparative small number of men. 

One of the advantages of the tractor and trailer 
equipment was the minimized work of handling, both 
with the machine and on the road, for the spreading 
was in part done in dumping. The operating cost was 
found to be low because the load was carried on steel 
tires, and by changing the trailers a great diversity of 
haulage is practical. The tractor has never been 
worked to anything like its capacity. Working at In- 
dian Orchard a trip of seven miles was made, either 
loaded or light, in an hour, and the machine climbed 
the Armory street hill in Springfield, which has a six 
per cent, grade, with ease. 

With the tractor and trailer the possibilities for 
hauling heavy and bulky loads, including timber, stone, 
steel girders and similar material are evident, and the 
tonnage that can be drawn is very large — probably 
considerable in excess of 50 tons if the trailers can car- 
ry such load and the streets are reasonably level. 



B. W. Burtsell, who has been assistant factory 
manager of the Packard Motor Car Company, Detroit, 
Mich., has been appointed sales manager of the Whit- 
ney Manufacturing Company of Hartford, Conn. 



The Michigan Central railroad is said to have or- 
dered more than 2500 automobile cars to handle the 
output of the Michigan motor car factories. These are 
being delivered at the rate of 25 a day. 
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S. A. E. ANNUAL MEETING. 



Three Sessions to Be Held in New York 
City Jan. 5 and 6. 



Three sessions of the annual meeting of the Society 
of Automobile Engineers will be held at the Engineer- 
ing Societies building, 29 West 39th street, New York 
City, during the New York automobile show. The 
first will be held Wednesday morning and the others 
Thursday morning and afternoon. 

These meetings will be preceded by a meeting of 
the standards committee held the morning of Tuesday, 
Jan. 4, to which all members of the society are invited. 
Among the subjects which this meeting will consider 
are speedometer drive connections, narrower limits for 
sulphur, phosphor and manganese in steel ; metal test 
specimens and tests, commercial metric equivalents for 
solid tire inch dimensions, standardization of motor 
truck wheel diameters less than 36 inches and electric 
wiring specifications. 

The electrical equipment division of the committee 
has studied during the past two years adequate limita- 
tion of so-called headlight glare. The division has 
reached an agreement on the subject and a report will 
be made. 

The first meeting of the whole society will be de- 
voted to hearing reports and electing officers. Among 
the recommendations of the standards committee 
which will be considered are the standard location of 
identification numbers on cars, base dimensions of me- 
chanically driven air pumps, inspection and physical 
test methods to be employed in the purchase of leaf 
springs, dimensions of lock washers for small machine 
screws and cone clutch flywheel housings. 

The morning session on Thursday will be devoted 
to the addresses of President William H. Van Der- 
voort and of the president-elect. Dr. J. S. Unger will 
deliver a paper on the effect of sulphur content on 
steel, and "Electric Bulbs for Automobiles" will be 
discussed by Henry Schroeder. The discussion of elec- 
trical subjects in automobile engine design will be by 
Alexander Churchward, with Dr. R. H. Cunningham, 
Frank Conrad and Francis R. Hoyt taking part in the 
debate on battery versus magneto ignition, and Joseph 
Bijur giving a discussion of "Electric Lighting and 
Starting." The annual dinner will take place Thurs- 
day evening at the Hotel Plaza. Major-General Leon- 
ard H. Wood will be the guest of honor and will make 
an address. 

Arrangements have been made so that the mem- 
bers of the society may visit a larger number of plants 
of various sorts in and about New York in which they 
may be interested. 

The investigation of headlight glare is said to have 
led to the conclusion that the chief cause of glare is 
waste light thrown into the air about the light instead 
of being thrown on the road as is intended. The 
remedy is to be found, the investigators believe, not 



in a radical change in headlight construction, but in 
improved adjustment of the lights as they exist. Ad- 
justments for the bulb are provided in present lights 
and it is possible also to adjust the reflector so that 
a desired result may be secured. That danger results 
from the lights at present in use is admitted by the en- 
gineers and some improvement must be made. 



PRIVATE TRUCKS TO HAUL SNOW. 



Street Commissioner Fetherston of New York has 
made elaborate arrangements for clearing the streets 
of snow after storms. The snow fighting force work- 
ing under the direction of the department will remove 
snow during the storms, putting it in sewers or piling 
it up where no sewers are available. There will be a 
second section, known as the snow removal division, 
which will work with contractors' trucks to haul snow 
to the river front dumps or to sewers when storms are 
over. A first reserve will also be organized for day 
and night work after storms. This will consist of the 
city's refuse removal department and private trucks 
whose owners have permits to dispose of refuse at the 
city's dumps. A second reserve is being organized 
that will work with private trucks. Many merchants 
who find themselves unable on account of the snow to 
use their trucks in their own business are willing to 
use them in removing snow immediately about their 
own premises, but they have been handicapped in the 
past because they had not the right to use the city 
dumps. They are now to have that privilege. 



MAY MARK NEW ENGLAND TRUNK ROADS. 



Highway commissioners of the New England 
states have agreed that if a simple system can be de- 
vised the main trunk roads through out these states 
will be marked with distinctive colors on telephone or 
telegraph poles so that when a tourist is once started 
on the route he needs no guide book but the marks on 
the poles to keep him on the right road. To encourage 
tourist traffic in Massachusetts the highway officials 
of that state are building largely trunk lines. They 
are widening the surface on the roads to 18 feet and 
making the turns 21 feet wide. Last year they built 
61 miles of new roads, of which 44*4 were bituminous 
macadam and 2'4 miles were concrete. 



The Myers Machine Company of Sheboygan, Wis., 
capitalized at $50,000. has been formed to take over 
the Wisconsin Motor Truck Company of Baraboo, 
Wis. Louis P. Helm, who has been making the Wis- 
consin truck for three years, will have charge of that 
department, while Myers will continue to manage his 
former business. 



C. H. Brennan has been appointed manager of the 
Detroit branch of Hale & Kilburn of Philadelphia. 
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ROAD BUILDING ECONOMY WITH MOTOR TRUCKS. 

Labor-Saving Equipment and Careful Supervision Obtains Marked Reduction of Construction 
Cost Both in Municipal and Contract Work on Highways. 



PUBLIC highway building, a work in which every 
community is more and more vitally interested, 
is now so universally demanded by the people that the 
aggregate expenditure is a considerable part of the 
total amount of money raised annually by taxation. 
This statement can be applied to the states and to 
everj- form of municipal government. Not only is 
greater mileage necessary, but surfacing must be of a 
character that will lessen the cost of vehicular trans- 
portation. 

Highways that were formerly believed sufficient, 
or were tolerated because of the belief that such im- 
provement was not a public benefit, or were too costly, 
are now regarded as insufficient or intolerable, and 
there is no disposition to oppose taxation that will be 
devoted to the 
b u i I ding of 
the best and 
most enduring 
forms of 
roads. Amer- 
ica has ap- 
p r o x i mate- 
ly 2,500,000 
miles of what 
is known as 
public road. 
Of this mile- 
age approxi- 
mately 10 per 
cent, is im- 
prove d — 
that is, on 
which the sur- 
face has been 
worked to 
grade and has 
been surfaced, and is maintained more or less system- 
atically. This doesn't include streets of towns and cities. 

While the first demand for road improvement was 
for pleasure or driving purposes, the requirement of 
today is purely from economic reasons, so that there 
can be transportation between cities and towns at les- 
sened cost. While there is no agreement among 
municipal engineers as to what form or width of road 
shall be best, because construction depends upon the 
money available and material that is locally obtain- 
able, and different policies obtain with reference to de- 
velopment and maintenance, there are active influences 
that are gradually shaping public sentiment and pro- 
moting and encouraging legitimate expenditure for 
highway improvement. 




White "Good Roads' 



Track nnd Troy Trailers 
Ton Mile In Fayette 



In some of the states there is systematic co-opera- 
tion between the state and the municipal officials with 
regard to road building. There is a gradually increas- 
ing movement to employ convict labor for this work 
from the desire to employ the prisoner with what will 
be beneficial to the state and to decrease so far as pos- 
sible the expense that penal institutions must incur 
and which must be paid by the people. 

The magnitude of the work of road building, for 
which the United States is each year spending more 
than $250,000,000, and the requirements of funds for 
other public purposes, as well as the almost universal 
demand for highway improvement in every commun- 
ity, impels economies. There is no desire to build a 
cheaper or a less satisfactory form of highway. There 

is general 
recognition of 
the fact that 
the better the 
con struction 
the longer will 
t h e roadway 
e n d u r e, and 
increased first 
cost is an in- 
surance of de- 
creased main- 
ten ance ex- 
pense, provid- 
ed that there 
is reasonably 
efficient care 
a n d upkeep. 
The best au- 
t h o rities on 
highway en- 
gineering are 
agreed that the real saving can be made by the use of 
specially adapted tools and machinery that will econ- 
omize time and lessen the labor for a given work. 

There are certain factors that must be considered. 
Labor is generally increasing in price. The proportion 
of convict work is so small as to be almost a negligible 
factor in American road making. The cost of material 
depends upon the quality that can be obtained locally, 
the width and depth of surfacing, the topography of 
the country and the need of bridges, culverts and other 
incidental construction. The real saving of labor and 
the preparation of and the handling of materials can be 
obtained by the use of machinery and facilities, and 
systematic organization and supervision. 

This practical economy is being demonstrated in a 



Which Hauled Road Material for .6 Cent* a 
County, Kentucky. 
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very certain manner in Fayette county, Kentucky, in 
which is located Lexington, the third city of the state 
in point of population. The total number of inhabi- 
tants of the county is about 48,000, of which about 9000 
live outside of the city. The highways are maintained 
by the county, a board having jurisdiction over them, 
save in Lexington. The county has an area of about 
370 square miles and about 385 miles of improved 
highways, of which 380 are water bound macadam, 
some of which is surface treated with asphalt. 

Lexington is an important commercial centre and 
is the location of several colleges. It is widely known 
as a market for loose leaf tobacco. From it highways 
diverge to the county seats of the adjoining counties of 
Winchester, Nicholasville, Versailles, Georgetown, 
Richmond and Paris, and there are main or trunk roads 
to the larger and distant cities. Kentucky is rough in 
topography and as a state its proportion of improved 
roads is comparatively small, but Fayette county leads 




Loading the White "«ood Knadn" Truck and Trailer* by Gravity at the Centra 
Plant In Fayette County. Kentucky. 



the commonwealth in highway development work, 
largely through the endeavors of its progressive 
people. 

Until 1906 toll was exacted for travel on most of 
*:he main highways, but in that year Frank A. Bullock, 
who was a county judge, purchased the private rights 
in the roads for $352,000, and today as judge of the 
fiscal court he has paid this sum and the county is 
practically out of debt. Having acquired the roads the 
next problem was to develop and maintain them, and 
differing plans were tried until 1913. when County En- 
gineer Robert W. Davis was appointed. Up to that 
time the work on the roads was done by contract and 
the county did not own machinery or tools of any kind 
adapted for maintenance. 

Work Started with New Equipment. 

The system then the vogue had continued for a half 
century and it did not appeal to Mr. Davis as being 



productive of anything like the results and economies 
that the people demanded. He presented his plan and 
it was so logical that he was authorized to adopt it. 
This comprehended the abolition of contracts, the es- 
tablishment of a central supply station and facilities 
for doing all the work that was practical to do. the pur- 
chase ot equipment specially designed for road build- 
ing and maintenance and the development of an organ- 
ization for carrying on the work. 

The station is located on a railroad and it has stor- 
age space for 400 tons of road surfacing material, 
which is handled largely by gravity. The tanks for 
liquid asphalt will hold 24,000 gallons, there is a store 
house for cement and other materials that must be pro- 
tected from the elements, and the steam heating and 
power plant is adequate for all requirement <. For 
work on the highways the county bought a White 
"good roads" six-cylinder truck for hauling road build- 
ing machinery and carrying material, a White liquid 

asphalt tank wagon or distrib- 
utor for applying asphalt to 
the road surfaces, two four- 
yard capacity Troy trailers, 
one elevating grader, one 
scarifier, one rotary road 
broom, two road rollers and 
two mixers for treating 
broken stone with asphalt 
and making concrete. 

In the plan for supplying 
material the stone is obtained 
from 13 quarries owned by 
the county and operated by 
contractors, and the stone as 
quarried is shipped by rail- 
road to a central crusher that 
is worked by inmates of the 
county work house. This 
greatly reduces the cost for 
labor and more than offsets 
the expense of transporting 
stone from the quarries to the crusher, 
crushed stone of desired size is shipped 
the crusher to the supply station and the 



Supply 



the 
The 
from 

cars are hauled on to a track elevated above the stor- 
age bins, so that the stone may be unloaded by gravity 
from the cars. There are eight bins, each having 50 
tons capacity. On the side of the bins opposite the 
track are 16 outlets, two for each bin. 

That the loading from the bins to truck may be 
done by gravity there is a steel chute mounted on a 
truck so that it may be moved to any desired outlet. 
When the chute has been placed in position the gate 
of the outlet is raised by a chain pull and any volume 
of stone will fall into the truck. This is as practical a 
method of handling the stone as could be devised at a 
permanent station, and because of the desire to util- 
ize the work house labor the plan works out economic- 
ally, although in other conditions this result might not 



Digi tized by Google 



December, 1915 



THE MOTOR TRUCK 



627 




White "Good Roada" Truck Drawing a Road Scarifier — One of the Many Work* for Which 

the Machine I> Serviceable. 

be obtained to the same degree. 

The asphalt is handled quite as cheaply by gravity 
methods. It is received at the supply station in tank 
cars that are carried in on the spur track of the sup- 
ply station. The storage tanks are located lower than 
the track and by connecting the tank cars with the 
steam systems the material is liquified and flows into 
the tanks, each of which will hold 12.000 gallons. In 
the tanks are steam coils, and these are heated to 
liquify the asphalt so that it will flow into the tank of 
the distributor. There is no need of handling either 
of these materials from the cars to the roads. The 
asphalt distributing tank is mounted on a truck 
equipped with a steam heating plant in the form of a 
White steam generator, in which the heat may be 
maintained to 260 degrees or higher, as necessary. 
There is a pump driven from the transmission gearset 
of the truck chassis which forces the asphalt through 
the distributor under pressure to obtain any desired 
degree of penetration. Of course the asphalt can be 
applied uniformly and in any volume to the square 
yard needed for the work. 

The White "good roads" truck is fitted with a 
power hoist that will elevate the body so that any load 
may be discharged, and the stone may be gradually 
spread on a surface the width of the body, or it may 



be dumped in any one place. 
When feasible the stone is 
spread, as this minimizes the 
hand labor of levelling and 
evening before consolidation 
by rolling. The mixers are 
largely used for making con- 
crete, which is made into 
blocks or is carried to a work 
and poured into forms, ac- 
cording to the requirements. 
Concrete is used mainly for 
bridges, culverts and abut- 
ments. The mixing can be 
done economically at the sta- 
tion, where the mixers are lo- 
cated and the stone can be ob- 
tained in any size that will best serve. 

The road building equipment of the county is 
worked by an organization of 20 men, which is but a 
small part of the number that would be necessary with 
other methods. The cost of hauling has been reduced 
to $.044 a ton mile. During the past year 22j/» miles 
of macadam surfacing was rebuilt on seven different 
roads, this requiring about 1200 tons of stone a mile, 
and in addition to this 80,000 gallons of asphalt were 
applied to about 25 miles of road, 30 concrete bridges 
were built and about 8000 feet of culvert were laid. An 
illustration of the efficiency of the organization and 
practical economy obtained is the building of a con- 
crete bridge for about $400, for which the contractors' 
bid from $750 to $1 100. 

The Economies of One Season. 
The use of the trailers with the truck for hauling 
road material affords a marked saving, because of the 
practical elimination of labor in handling. In 120 
working days from May 1 to Oct. 31 of this year, the 
truck and the two trailers hauled 5882 tons of stone, 
this being the tonnage placed in the bins as shown by 
the railroad weights. The smallest tonnage was in 
May, when the weight was 1,748.300 pounds, and the 
largest was in September, when it reached 2,690,440 
pounds. The average tonnage for each working day 




White "Good Roada" Truck, Trailer and Aanhalt Tank lined In Road Construction at Griffith, 111- by a Hlchnray Contractor. 
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was 49, and the average distance was four miles, or 
eight miles for the round trip of the truck and its 
train. The cost for operating was $9 a working day, or 
$1,184 a ton and $.046 a ton mile. Taking a typical 
day's work in hauling stone for the construction of 
water bound macadam the saving was $43.77. 

Truck Production for Other Work. 
But in addition to the haulage the truck was used 
for other work. It was worked with the scarifier when 
necessary, and was quite as useful for work with an 
elevating grader. Besides this, 300 tons of coal was 
also hauled to the county infirmary, this saving the 
cost that would have been charged with delivery. The 
truck and the trailers have been found to be a remark- 
able economy in the road building, but they can also 
be used to advantage in other necessary county work, 
so that with reasonable charges for these services the 
operating and maintenance cost can be kept down. 




The White Truck and Trailer Beln K Loaded with a Lee Portable Cnloader That Wn Placed 
at the Can at the Railroad Siding. 

While it can be used but a part of the year on the road, 
the truck may be utilized for many purposes and be 
reasonably productive when it is not worked on the 
highways. 

The success with the plant and equipment has re- 
sulted in plans for greater work the coming year, and 
the intention of the county officials is to spend about 
$400,000 for highway construction, which will include 
the building of 23 miles of the Dixie highway, and the 
main roads from Lexington to the adjacent county 
seats will be improved with bituminous concrete built 
on old macadam foundations. Besides this, other roads 
from Lexington will be rebuilt. Much of the work 
will be done with state aid. but the county will re- 
serve the right to do this work as a contractor, and in 
this will protect itself and obtain the economy that its 
facilities and equipment will obtain. 

While the work in Favette countv has been with 



permanent equipment and a well trained organization, 
there was no standard for economy or efficiency, the 
methods being developed as most appealed to an en- 
gineer who was seeking to obtain rational results with 
well chosen facilities. There is, of course, greater in- 
centive for the contractor, because he is undertaking a 
work for a specific price, to insist upon the greatest 
economy of time and labor, and there is abundant rea- 
son to believe that equipment that is efficient and eco- 
nomical in similar work can be used to equal advant- 
age in road contracting. 

This statement is borne out by the experience of 
Thomas Levene in building a road at Griffith, 111., who 
used machinery and tools that could be adapted to the 
work and materially lessen the number of men and ve- 
hicles that would be required with the usual hand and 
horse equipment utilized in such construction. This 
work was not an experiment in the sense of a trial of 
unknown machines, but it was 
a demonstration of a well de- 
veloped plan and practical 
methods that has been careful- 
ly studied to meet the condi- 
tions. 

Well Built Asphalt Macadam. 

The road was asphalt ma- 
cadam that was built 2 1 A miles 
from a railroad siding, so that 
all of the materials were hauled 
from the cars that were placed 
on the track for unloading. The 
road was 30 feet width, exca- 
vated six inches to a sub-grade, 
and on this was placed six 
inches of slag for a foundation 
and with a slag shoulder. On 
this slag was placed the sur- 
face course of two-inch stone 
rolled and consolidated to 
three inches, which was 
bound with asphalt applied at 
a pressure of 25 pounds at a temperature ranging from 
320 to 340 degrees. 

In this construction, after the sub-grade has been 
established, the slag was laid and rolled and the course 
of stone consolidated. The hot asphalt was spread, 
and as this was distributed chip stone was scattered by 
shovellers from wheelbarrows to a depth that fully 
covered the bitumen. Before the asphalt had cooled 
the chip stone was rolled with a steam roller, this con- 
solidating the chip stone and the surface course. The 
chip stone was next treated with an application of hot 
asphalt, and this was covered with shovel-spread stone 
screenings, which was also rolled. This made the sur- 
face of three layers or coats of different sized stone, all 
bound with asphalt, on a base course of slag. 

Labor Saving Equipment. 
With horse carts for hauling the stone from the 
cars, in addition to the time required for actual haul- 
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The Train of Truck, 



Trailer and Aaphalt Tank on the Road Between the Railroad Siding 
and the Work Progreaalng on the Highway. 



age, the drivers would have to hand shovel the loads 
from the cars to the carts while their teams waited, or 
the waiting period might be reduced by having addi- 
tional men at the cars. There would be the expense 
for the labor or for the animals, carts and drivers, and 
during the time the teams were on the road the shovel- 
lers at the cars would be idle. To meet this condition 
a pair of Lee portable unloaders were obtained. These 
are steel bins, arranged to dump at one side, mounted 
on steel frames that are carried by four steel wheels on 
which they may be moved. 

These unloaders may be drawn to any place and 
located beside a car. The contents of the cars are 
shovelled into the unloaders until they are filled. The 
carts or trucks may be driven beside the unloaders and 
the bins dumped instantly, so that practically no time 
is required for loading, and by timing the work of the 
shovellers the number of men necessary to fill the un- 
loader bins between loadings can be learned. The 
number of unloaders depends entirely upon the ton- 
nage to be handled and the distance the loads are 
hauled. 

Real Saving on One Part of Work. 

In the construction of this road the excavating and 
laying of the course of slag and the second course of 
stone was worked economically, but the real saving 



was made in the laying of the 
chip stone and screenings and 
the application of the asphalt. 
Two Lee unloaders were locat- 
ed at the railroad siding at the 
cars, and a gang of four men 
manned them. The haulage 
was done with a White "good 
roads" truck and a trailer from 
the cars to the job. The asphalt 
was received by cars and was 
heated by steam from a porta- 
ble boiler and liquified so that 
it could be forced from the 
tank cars under pressure to 
wagons fitted with 600 gal- 
lon tanks and furnaces in which the heat of the asphalt 
could be maintained by wood fires during the time it 
was being hauled to the work and while it was being 
distributed on the road surface. The pressure for dis- 
tribution was obtained from hose connected with the 
steam roller that hauled the tank wagon behind it dur- 
ing the time the asphalt was being applied. 

The truck, beside hauling the three-yard trailer, 
hauled a tank wagon each trip, taking 600 gallons of 
asphalt and sufficient chip stone or screenings. The 
truck and trailer loads were dumped for convenience 
of the gang on the road work and leaving the tank 
wagon to be coupled to the road roller and the asphalt 
spread as wanted, the truck hauled the empty trailer 
and an empty tank wagon back to the siding. Here 
the truck and trailer were loaded without delay at the 
unloader, and then the third tank wagon, which has 
been filled during the absence of the truck, was 
coupled on and hauled to the work. This necessitated 
the use of three asphalt tanks. The round trips of the 
trains of truck, trailer and tank were made in less than 
an hour, and as the truck and the three-yard trailer car- 
ried sufficient stone for use with each tank of asphalt, 
the work at the roadway was so timed that the men 
were kept busy. The trips were made so quickly that 
fires were not necessary in the tank furnaces to keep 





The Track and Its Train Were Driven a Round Trip of Five Mllea In Lea* Than an Hour, Including the Time of Coupling and 

Uncoupling nnd Loading and Discharging. 
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the asphalt at a temperature at which it could be ad- 
vantageously worked. 

Saved Time of Men and Teams. 

To have done the haulage with horses would have 
required three firemen and three drivers and three 
teams of .four horses each for the tank wagons, and to 
have hauled the stone that was drawn by the truck and 
the trailer would have taken nine two-horse carts and 
nine drivers. This is a total of 30 horses and 15 men, 
and the men would have had to handle the stone at the 
cars. With only a driver and the crew of four at the 
unloader the work was done more rapidly and uni- 
formly and there was no loss of time at the road 
through delays between the work and the railroad 
siding. 

With the equipment 6000 gallons of asphalt or 
more could be applied in a single day, and about 80 
yards of stone hauled. The progress made would de- 
pend largely upon two factors — the width of the road 
surface and the volume of asphalt applied to the square 
yard of surface. The distribution of the asphalt is uni- 
form and more economical than when hand poured, for 
with hose and nozzle it may be applied wherever de- 
sired and in exact volume. The entire width of the 
road may be treated in a single operation if desired. 
By using three tanks the work on the road was car- 
ried on without cessation. 

An Economy of $65 a Day. 

With the price for labor at $2 a day and horse teams 
at $3 each, the saving of the work of 10 men and 15 
teams was estimated at $65 a day by Mr. Levene. This 
was possible through the investment of $5700 for a 
White "good roads" truck and trailer and $800 for a 
Lee unloader, a total of $6500. In addition to this the 
tank wagons were purchased. In the construction of 
an asphalt storage plant Mr. Levene was joined by A. 
L. Courtright and Downey & Portz, two contractors. 
The method of road building created much attention 
in the section of Illinois in which the work was done, 
and the highway officials of 25 counties met at the job 
and observed with much interest the results obtained 
with the equipment. 

The saving practically depends entirely upon the 
work that a contractor can do, and assuming that there 
is a full season's work the saving by the use of the 
equipment on jobs of the same proportions would pay 
for it in a year in which there were 100 working days. 
But in addition to haulage of stone the truck and the 
trailer can be used for excavating and similar work, 
and during the time when road building cannot be car- 
ried on they are equally serviceable for other forms of 
haulage. 



BAKER-R & L-OWEN MERGER. 



The Lenox Motor Car Company, Boston, has closed 
negotiations with a contractor who has a very large or- 
der for trucks from the Allies to build from 500 to 1000 
three-ton trucks. The machines will be built at Hyde 
Park. Lawrence and Fall River, the company having 
acquired factories in those cities following its reor- 
ganization with a capital of $1 .000,000. 



General Electric Company Interests Ac- 
quire Control of the Two Companies. 



The Owen Magnetic Company of New York has 
been combined with the Baker-R & L Company in 
Cleveland, O., and the General Electric Company, 
which recently acquired the Entz patents under which 
the Owen magnetic transmission is made, is a party 
to the deal and will have three directors on the new 
board. 

The Baker factory in Cleveland will be used to 
manufacture two models of gas-electric passenger cars 
which will be known as Owen Magnetics. The R & L 
plant will continue the production of electric storage 
battery vehicles and will make bodies for the gas-elec- 
tric cars. The Baker line of storage battery trucks 
will be continued. Nothing has been said as yet re- 
garding gas-electric trucks, but this may be a later de- 
velopment. 

The capital of the Baker-R & L merger is increased 
from $2,000,000 to $5,000,000. R. M. Owen, who has 
been president of the Owen Magnetic Company, is 
made vice president and sales manager of the new 
combination. 

On the board of directors of the company will be 
Anson W. Burchard, vice president of the General 
Electric Company; D. C. Durland and Richard H. 
Swartout. The Owen factory in New York will be 
used for development purposes and as a service sta- 
tion. 

The Fort Wayne factory of the General Electric 
Company is already equipped with tools in prepara- 
tion for producing the Entz transmissions in quantity. 



LEASE GAYULE RUBBER LAND. 



Since the announcement that the United States had 
recognized the Carranza government in Mexico, Amer- 
ican syndicates are said to have leased large areas of 
land on which the gayule shrub grows for rubber 
production. The development of this business has 
been at a standstill during five years of revolution and 
large amounts of gayule have grown up in that time, 
so that there is at present a large quantity of raw ma- 
terial available. Two rubber factories at Torreon are 
said to be projected. 



PACKARD MANAGERS REPORT PROSPERITY. 



Packard truck sales managers recently called to the 
factory at Detroit, Mich., to examine the new one and 
lj^-ton light trucks which are now being produced, 
reported that the branches were having unprecedented 
prosperity and express the belief that the greatest year 
in the history of the industry is in prospect. 
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THE STEWART 1000-POUND DELIVERY WAGON. 



BUILT to afford the service that is required of a ve- 
hicle used for delivery purposes, to design that 
was carefully studied and developed, the Stewart Mo- 
tor Corporation, Buffalo, N. Y., is now producing a 
machine of 1000 pounds load capacity that is sold for 
$695 as a stripped chassis and for $750 when equipped 
with an express body. The vehicle in every respect 
conforms to approved truck design, being unusually 
simplified and extremely accessible, and it is construct- 
ed with very large factors of safety so that it ought 
to have great endurance and exceptional service life. 

Considerable attention was directed toward obtain- 
ing loading space, so that the machine might be used 
for carrying bulky freights and yet have the load 
equalized. There is a space 72 inches long back of the 
driver's seat and all of this can be utilized without ex- 
ceeding the limitations fixed for the design. 

.The type is intended for a very 
large class of business men who 
require light and fast equipment, 
that can be operated and main- 
tained economically, and which 
will entail exactly the same char- 
acter of attention of machines of 
much larger size and capacity. It 
is designed to meet the demand 
from truck dealers who wish to 
develop custom from the largest 
number of business men — a field 
that promises remarkable returns. 

The motor is a four-cylinder, 
valve-in-the-head type, with cylin- 
ders having three-inch bore and 
4}4-inch stroke, developing 25 
horsepower. The S. A. E. rating 
is 14 2/5 horsepower. The carburetor is a ver- 
tical type with an adjustment on the dash. It is 
controlled by a foot accelerator. A Bosch high-ten- 
sion magneto with a fixed spark supplies the ignition 
current. The honeycomb type radiator is of ample 
size and cooling water is circulated through the en- 
gine jackets by a thermo-syphon influence. A two- 
bladed fan mounted on ball bearings draws air 
through the radiator and promotes radiation. 

A multiple disc dry plate clutch with asbestos fac- 
ings is fitted with automatic adjustments. The selec- 
tive sliding gear transmission gearset has three for- 
ward speed ratios and reverse. The engine clutch 
and transmission are combined in a unit power plant. 

The gear ratios of the transmission gearset are 1-1 
in high, in intermediate 1.7-1, in low 3.2-1, and in re- 
verse 3.9-1. The gear ratios from the engine to the 
rear wheels are: High, 6-1 ; intermediate, 10.2-1 : low. 
19.2-1 ; reverse, 23.4-1. 

The drive is taken from the transmission gearset to 
the rear axle through a tubular propeller shaft with 



universal joints at either end. 

The rear axle is a Celfor internal gear driven de- 
sign, built especially for commercial work, and is very 
strong and reliable. The front axle is a drop forged I 
beam section with unusually large spindles. The 
frame is a pressed steel channel section made from 
stock 5/32-inch thickness. The side rails are four 
inches deep and there are three cross members. The 
springs are a semi-elliptic type, the front set being 34 
inches long and two inches wide, while the rear springs 
are 46 inches long and two inches wide. 

The artillery type front wheels have 12 1 '4-inch 
square spokes and the rear wheels have 14 lVj-inch 
square spokes. Pneumatic tires are used, 32 by four- 
inch front and rear, with non-skid casings on the rear. 
Firestone demountable steel rims, with one extra rim. 
are standard equipment. 




Stewart 1000-Pound Load Capacity Internal (iear Driven 
Equipped with a Standard Kxprexa Body. 



Delivery Wniton, 



The brakes operate on pressed steel rear wheel 
drums, 14 inches diameter. The service brakes are 
equipped with an equalizer. The steering gear is 
mounted at the left side. The wheel is 16 inches in 
diameter and is adjustable and irreversible. A spring 
drag link is used for absorbing shocks. The standard 
equipment includes a glass front, a mechanical horn, 
two oil side lamps and an oil tail lamp, tire irons, tool 
kit, jack and tire pump. 



DINE NEW YORK'S SECRETARY OF STATE. 



A dinner was given Dec. 15 at the Waldorf-Astoria, 
New York City, to Secretary of State Francis M. Hugo 
by the special inspectors of the state automobile de- 
partment. He was presented a large chest of silver. 
The board of governors of the Automobile Club of 
America were present, the New York State Automo- 
bile Association was largely represented and many of 
the automobile companies had tables of their own. Sev- 
eral very prominent motorists made speeches. 
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MOTOR TRUCK CLUB TO EXPAND. 



Members Plan New Policies to Develop 
Greater Scope of Influence. 



Plans to enlarge the scope, strengthen the finan- 
cial position and adopt a more aggressive policy were 
made by the Motor Truck Club of America at its an- 
nual meeting, which was held Dec. 15 in New York 
City. 

Efforts will be made to secure a direct and close 
relationship between all the members of the club; op- 
portunity will be given all members for active service 
through appointment on various special committees; 
division of the club work into special departments with 
committees to carry out the club plans in various lines ; 
opportunity for the members to express their opinion 
as to the direction in which club activities should be 
guided, are some of the activities and policies planned. 

A members' council will be formed which will be 
representative of the various business interests of the 
members. The council will serve as a guide to the 
club executives and will initiate subjects for investi- 
gation and agitation. Action was taken at the meet- 
ing protesting on the proposed federal tax on gasoline. 

Ellis L. Howland, who was formerly secretary of 
the club, was re-elected to the position after a year's 
absence from its roll of officers — as a testimonial to the 
effective work which he had done for it. Other officers 
elected were: President, T. D. Pratt; vice president, 
Roderick Stephens; second vice president. David C. 
Fenner; third vice president, Haywood P. Cavalry; 
treasurer, Nathaniel Mallouf; directors. George H. 
Pride, Joseph K. Orr, Emanuel Lascaris, Elmer B. 
Clark and A. J. Slade. 



MOORE JOINS SERVICE COMPANY. 



Paul Moore, formerly connected with the advertis- 
ing department of the Weis Fiber Container Corpora- 
tion of Monroe, Mich., has been appointed advertis- 
ing manager of the Service Motor Truck Company, 
Wabash, Ind. Mr. Moore got his first advertising ex- 
perience with the National Cash Register Company 
and was later connected with the sales and advertis- 
ing department of the Shenango Pottery Company of 
Newcastle, Penn. 



December, 1915. 
COMMERCIAL USES OF BALL BEARINGS. 



"Ball Bearings in Commercial Applications" is the 
title of a handsomely printed book with many illus- 
trations which has just been published by the New De- 
parture Manufacturing Company of Bristol, Conn. It 
is distributed free to all who are interested. 

The book, while it is devoted to the interests of the 
New Departure product, is an exposition of the uses of 
ball bearings in various types of machinery and is not 
confined to New Departure bearings. Many of the 
illustrations show machine and construction in which 
ball bearings of some other make are used. This gives 
the book a wide general interest for any one interested 
in bearings. 

Perhaps the chief interest in the volume is in the 
number of uses for ball bearings that are illustrated 
and enumerated, showing that this type of bearing lias 
been successfully applied for work in which plain bear- 
ings, roller or some other type of bearing has been 
used. 

There is a chapter on the strength of ball bearings, 
showing that a weight of 75,000 pounds, nearly twice 
that of a loaded 10-ton truck, could be supported on a 
single steel ball. Diagrams and illustrations are given 
showing all the points in a motor truck where ball 
bearings can and have been used to advantage. The 
use of ball bearings on engine crankshafts is the sub- 
ject of another chapter. Others are devoted to "Ball 
Bearings in Power Plant Auxiliaries." "How Ball 
Bearings Are Used in Motor Truck Clutches," "Ball 
Bearings in Change Speed Gearing," "Ball Bearings on 
Motor Truck Jack Shafts." "Ball Bearings in Double 
Reduction Internal Gear Drive Axles." "Ball Bearings 
in Worm Drive Axles," "Ball Bearings in Heavy Duty 
Motor Truck Wheels," "Ball Bearings Conserve Cur- 
rent in Electrically Propelled Trucks." "Ball Bearings 
Reduce Friction in Trolley Car Axle Journals." "Ball 
Bearings in Agricultural Tractors." "Ball Bearings in 
Industrial Tractors." "Ball Bearings and Modern 
Track Haulage with Gasoline and Electric Locomo- 
tives." "Ball Bearings in Heavy Service Road Trac- 
tors." "Ball Bearings in Motor Driven Fire Appara- 
tus." "Ball Bearings in War Service," "Ball Bearings 
Save Power on Land and Sea" and "How Ball Bear- 
ings Are Tested to Determine Endurance." 

From these it will be seen that the scope of the 
book is unusually broad. 
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BURD RING COMPANY'S NEW BUILDING. 



AUTOCAR CAPITAL INCREASED. 



The Burd High Compression Ring Company has 
just completed a new building in which its product 
is manufactured. It is of the monitor type, with fire 
proof construction throughout, 190 feet long by 129 
feet deep and one-story high. It has manufacturing 
space of 19.000 square feet. The production is about 
25.000 rings daily and 250 men are employed. The 
company has seven factory branches and sales offices 
in 17 leading cities. 



The Autocar Company. Ardmore. Penn.. has in- 
creased its authorized capital from $1,000,000 to $2- 
000,000. to take care of its increasing business, and at 
the same time enlarged its board of directors. The 
new members are James S. Austin, a resident of Ard- 
more, with large manufacturing interests throughout 
the country, and Frank C. Levin, who has been assist- 
ant secretary and treasurer of t'^e companv far «ome 
vears. 
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A TRUCK of proved units is the description made 
by the builder, the Cadillac Auto Truck Com- 
pany, Cadillac, Mich., of the Acme truck, a machine of 
two tons capacity that it recently produced, and which 
is the first of a series of vehicles that the company will 
manufacture. This description, or statement, is based 
on the fact that it is constructed of parts or assemblies 
manufactured by 15 different companies that are 
known and recognized by the motor vehicle industry, 
all of which are representative products. 

The company was recently organized with ample 
capital and facilities for manufacturing, and the execu- 
tives determined that they would build machines that 
would be established so far as reputation is concerned 
by the quality and character of the materials of which 
they were constructed. To this end the engineer who 
designed the Acme truck carefully studied the require- 
ments of the market as represented by progressive 



possible through the reputation of the materials from 
which it was constructed. 

Specialized Units Selected. 
The engineer then determined to build the ma- 
chine from components that were specialized — that 
had been developed by manufacturers who produce 
parts and materials that are the result of scientific en- 
gineering, the highest type facilities, skilled workman- 
ship, and which could not be regarded in any way as 
experiments, and to use those sizes and types that 
would insure well balanced and substantial vehicles. 
The selection of these units — those which were adapt- 
ed for use with each other and which would result in 
an equalized construction, with uniform factors of 
safety, with the desired economies of fuel and lubri- 
cant, with the fullest accessibility and simplicity, and 
which could be assembled by trained mechanics and 
by standard facilities, was the undertaking. 




Side View of Acme Two-Ton Track CharaU Kqulpprd with ■ Platform Body with Sectional Side Faneln for All-Purpoae Work. 



business men. His determination was that there was 
a demand for high-grade vehicles, and that for such 
machines the public is willing to pay a fair value. 

To design and experiment with each principal unit 
to bring them to what would be regarded as a satis- 
factory standard of efficiency would require time, the 
investment of a large sum in initial development and 
later whatever capital would be justified by the results 
obtained, and the expenditure of a considerable amount 
for promoting the enterprise and establishing a legiti- 
mate reputation such as would impel public confidence 
and have a substantial value in the motor vehicle mar- 
ket. To have followed this course might have been 
good judgment were there a desire to establish the 
commercial value of a product that had exceptional 
and distinct qualities, which the company exclusively 
controlled, but to the contrary the purpose was to 
build what was undoubtedly demanded by the public, 
for which there was a market and which would be a 
type that was as thoroughly known as was practically 



In the choice of components there was also a de- 
sire to insure the purchasers of the machines that they 
would have not only the guarantee of the company, 
but also the assurance of the makers of the units of 
whatever character of service that might consistently 
be expected. First of all a worm and worm wheel 
power transmission system was decided on as having 
the necessary efficiency and economy, as well as pro- 
tection, and the units selected included Continental 
motors, Warner clutches and transmission gearsets, 
Timken axles, Detroit springs, Long radiators, Gem- 
mer steering gears, Eisemann magnetos, Smith frames, 
Rayfield carburetors and Pierce governors. 

A Truck Built to Fit the Traffic. 

The company maintains that the only question with 
the business man of today who is purchasing a motor 
truck is one of comparison, and that these comparisons 
have well established the value of design. That inno- 
vations are not looked for or regarded favorably, and 
that there is undoubted confidence in what is proven 
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to be dependable and reliable in average service and 
with reasonable care and attention. The purpose of 
the company has been to fit the truck to the character 
of traffic that is found in ordinary business, to do any 
work for which it is practical economically and well, 
and to have long life and endurance because of stable 
construction. 

Claim is made that in comparisons with existing 
types of two-ton trucks the Acme truck has longer 
wheelbase, the motor is larger, the transmission gear- 
set is heavier and the construction throughout is of 
greater size to obtain the strength that is so essential 
to operating economy. 

Continental Motor a Standard Type. 

The Continental motor is a standard type, a four- 
cylinder, four-cycle, water cooled, L head, vertical con- 
struction, with cylinder bore of 4% inches and stroke 
of 5J4 inches, rated by the S. A. E. formula at 27.2 
horsepower, but claimed by the builder to develop ap- 
proximately 40 horsepower at 1500 revolutions a min- 
ute. The cylinders are cast en bloc from a special 
grade of gray iron with the water jackets integral, 



fully weighed and carefully balanced by tests. 
Crank Case in Two Sections. 
The crank case is an aluminum alloy and is cast in 
two parts, there being an upper section that carries 
the main bearings, and this is divided by a transverse 
vertical web in which is mounted the centre main 
bearing. The lower section is the oil pan, below which 
is the oil reservoir. The construction is such that the 
main and connecting rod bearings are accessible by re- 
moving the lower section without dismantling the en- 
gine. 

The crankshaft is a special steel drop forging that 
is made with the flywheel flange integral, and there are 
flanges formed at either side of the centre bearing to 
take end thrust from the clutch or any other influence. 
The main bearings are 1)4 inches diameter and from 
front to rear are respectively 2 9/16, three and 3 13/16 
inches length, this giving a total of 9^ inches bearing 
length. The shaft is carefully ground and heat treated 
to have a tensile strength of 90.000 pounds to the 
square inch. 

The connecting rods are .35 carbon steel I section 




Sectional Plan View of the Acw Two-Ton Truck, Showing the Detail* of Chaaala and Body Equipment I'revlounly I Hunt rated. 



there being a separate water jacket head of large size 
that is retained by cap screws. This construction in- 
sures uniformity of the water jackets and more efficient 
cooling by thorough clearance of the water passages 
and obtaining free circulation. 

After casting the blocks are tested by water pres- 
sure and are rough bored. They are then aged to in- 
sure against distortion from machining strains, and 
next follows a second water test, after which they are 
finish bored and ground to exact dimensions. The pis- 
tons are cast from the same material as the cylinder 
block. These are turned and when finished by grind- 
ing are five inches length. Each piston is channelled 
for three 3/16-inch diagonally split concentric expan- 
sion rings, and a series of oil grooves are turned to in- 
sure distribution of the lubricant on the piston and cyl- 
inder walls. The rings are specially machined to re- 
lieve expansion strains and are ground on the faces and 
sides. Much care is taken in fitting the rings to obtain 
a standard of compression. The holes for the wrist- 
pins are bored on special machines to secure accurate 
diameters and perfect alignment. All pistons are care- 



drop forgings that are bored and reamed on special 
tools to obtain correct centres and alignment and are 
heat treated. These are fitted with caps at the big 
ends that are retained by four nickel steel bolts. The 
wristpins are special steel tube that are hardened and 
ground to size. These pins are retained in the bosses 
of the pistons by locking. The small ends of the con- 
necting rods are fitted with bronze bushings that oscil- 
late on the wristpins. 

The camshaft is a single-piece low carbon steel drop 
forging with the cams integral with the shaft. The 
shaft is 1 1/16 inches diameter and it is mounted on 
three bearings that are respectively from front to rear 
2^4, 1J/r and \y% inches diameter and 2 5/16. 1'; and 
1,'4 inches length. After it is turned and the cams 
have been rough machined and annealed the shaft is 
heat treated. It is then finish ground on a special 
grinding machine. 

Bearings, Timing Gears and Valves. 

The crankshaft, camshaft and connecting rod bear- 
ings are a high grade of nickel babbitt metal, the 
crankshaft and connecting rod bearings being fitted in 



Digitized by 



Google 



December, 1915. 



THE MOTOR TRUCK 




Right Side of the Continental Model C Motor rued in the Aeme 
Two-Ton Truck. 

bronze cages or shells in which they are held by brass 
retaining screws. The bearings are carefully fitted, ex- 
panded, reamed and finished by burnishing. The con- 
necting rod bearings are adjustable by the removal of 
steel shims. 

The timing gears are four in number, there being a 
crankshaft, camshaft, pump shaft and idler gear in 
each set. These gears are helically cut to obtain noise- 
less operation and much care is taken to obtain accu- 
rate gear centres. The set is enclosed in a housing 
formed by an extension of the forward end of the crank 
case. 

The valves are made with nickel steel heads elec- 
trically welded to carbon steel stems that are seated 
in ports two inches diameter and are mounted in lon<jj 
guides that may be renewed when worn. The ends 
of the valve stems are hardened. The valve size and 
large clearance insure efficient scavenging and inhaust- 
ing of adequate charges of fuel. The valves are ac- 
tuated by tappets of mushroom type that are mounted 
in removable guides fitted in the base flange of the 
cylinder block, and which are adjustable with screws 
and lock nuts. The valves are actuated by oil tem- 
pered springs retained by a special locking device. The 
valve mechanism is enclosed by two cover plates that 
are quickly removable. 

Cooling and Lubricating Systems. 

The engine is cooled by a circulation of water 
forced through the jackets and the Long truck type ra- 
diator by a centrifugal pump that has two extra large 
bearings and stuffing boxes. Radiation is insured by 
a large fan mounted on a ball bearing in an adjustable 
bracket on the forward end of the cylinder block, that 
is driven by a flat belt from a pulley on an extension of 
the water pump shaft. 

The engine is lubricated by a combination force 
feed and splash system. The oil is carried in the reser- 
voir and is drawn through a filtration screen by a 
double vertical plunger pump driven by eccentrics from 
the camshaft and forced through copper tube to the 



timing gears and the rear main bearings. The oil 
drains to the pockets in the pan beneath the crankshaft 
and is distributed by splash for the lubrication of the 
cylinders, pistons, connecting rods, camshafts, centre 
main bearing and valve tappets. The camshaft is lu- 
bricated by oil from pockets cast in the crank case, and 
the wristpins by oil that is trapped in openings in the 
upper ends of the connecting rods. 

The intake and exhaust manifolds are cast separ- 
ately and are clamped to the valve side of the engine 
block. The fuel is supplied through a Rayfield auto- 
matic float feed type carburetor, with a Pierce gover- 
nor fitted between the carburetor and the intake mani- 
fold that limits the speed of the vehicle to 17 miles an 
hour. This governor is automatic and is sealed when 
fitted and adjusted. The current for the ignition sys- 
tem is supplied by an Eisemann magneto of water 
proof construction that is operated with a fixed spark. 
The fuel is controlled by a hand throttle and a foot ac- 
celerator. 

The Power Transmission System. 

The engine is combined as a unit power plant with 
a Warner clutch and a Warner transmission gearset. 
The clutch is a dry multiple disc type, the steel discs 
being alternately faced on either side with Raybestos. 
The clutch is said to be highly efficient and easy of en- 
gagement. The gearset is a selective sliding gear type, 
having three forward speed ratios and reverse. The 
shafts and gears are vanadium steel, the shafts being 
large and the gears having inch faces. The case is 
aluminum. The power plant is suspended at three 
points to protect it against the stresses of chassis dis- 
tortion. 

From the gearset the drive is through a main shaft 
that is in two sections, having three universal joints, 
one at either end and one in the centre. The rear end 
of the first section of the shaft is carried on a self- 
aligning ball bearing, and between this bearing and the 
rear axle are the centre and third universal joint, 




Valve Side of the Continental Motor of the I'nlt Power Plant 
of the Acme Truck. 
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Construction of the Timken Roller Hearing: Equipped 
Axle of the Acme Truck. 



Front 



which construction prevents whipping and misalign- 
ment of the shaft. 

The Front and Rear Axles. 
The rear axle is a Timken-David Brown construc- 
tion, this being a full-floating type. The axle housing 
consists of a central section, in which is mounted the 
differential assembly, and to which the end sections 
are bolted. The central section is covered with a plate 
which carries the mounting for the worm shaft and for 
the differential gearset that is supported by Timken 
roller bearings that are seated in the spiders. The 
worm shaft is mounted on Timken roller bearings that 
take the radial and thrust loads. By removing the 
cover the differential assembly may be removed from 
the housing as a unit without changing the adjust- 
ment. The differential gearset is a bevel gear and 
pinion type. The wheels are mounted on Timken roll- 
er bearings that are fitted to heavy sleeves that extend 
into the end sections of the housing nearly to the 
spring seats and through which the driving shafts are 
carried to the wheel hubs. The axle shafts are forged 
with the wheel clutch plates integral. The gear ratio 
is 7^:1. 

The forward axle is a Timken I beam construction 
with heavy steering knuckles, the wheel spindles and 
the knuckle pivots being equipped with Timken roller 
bearings. The web of the axle is 2>4 inches by 7/16- 
inch, with a two-inch flange. The wheels are a wood 
artillery type, with two-inch spokes in the front set 
and 2^-inch spokes in the rear set. These are fitted 
with 36 by four-inch solid band tires forward and 36 
by six-inch single bands, or 36 by 3^-inch dual tires 
at the rear as desired. 

Other Chassis Details. 

The frame is a Smith production of heat treated 
pressed steel channel section, strongly gusseted and 
reinforced, and this is suspended on semi-elliptic De- 
troit springs, self-lubricating and fitted with bronze 
eye bushings. The top leaves of the rear springs are a 
special alloy steel to take the driving and torque 
stresses, for no radius rods are used. The service and 
emergency brakes are internal expanding within drums 
16 inches diameter on the rear wheels, these having 
large surface area that is adequate for efficient brak- 



ing in any operating condition. The steering gear is 
an irreversible worm and gear type that is operated 
from the left side by a large hand wheel. The control 
is by the conventional foot clutch and service brake 
pedals, a hand lever on the steering wheel and the gear 
shifting and the emergency brake levers in the centre 
of the footboard. 

The wheelbase is 148 inches, the chassis length is 
2\7 l / 2 inches and the loading space is 128 inches. The 
tread is 58^ inches. The gasoline capacity is 25 gal- 
lons, the tank being located under the driver's seat. 
The chassis is sold with equipment, including the 
driver's seat, three lamps, horn, jack and tools, for 
$2000. 



WILLIAM C. ANDREWS DEAD. 



William Claflin Andrews, advertising manager for 
the Edison Storage Battery Company, Orange, N. J., 
died in New York City, Dec. 21. A graduate of Co- 
lumbia university, Mr. Andrews afterward became 
sales engineer of the Stanley Instrument Company of 
Great Barrington. Mass., and later became connected 
with the General Electric Company in Schenectady, 
N. Y., and Harrison, N. J. He was for two years sec- 
retary of the Rae company, New York City, leaving to 
join the Edison Storage Battery Company in April, 
1913. where he was advertising manager until his 
death. Mr. Andrews enjoyed an unusually large ac- 
quaintance among electrical men and was particularly 
active in the Electric Vehicle Association of America 
and in the Jovian League, of which he was statesman- 
at-large for New Jersey. 



FREIGHT CAR SHORTAGE FELT. 



With nearly 65,000 cars loaded with freight for 
export tied up near New York, Detroit motor car and 
truck makers have been feeling the pinch of a car 
shortage. Traffic men have been fighting hard for 
cars for several weeks, which have been getting 
scarcer all the time. 




Phantom View of the Worm Shaft, Worm Wheel and Di""**' 
tlnl of the Tlmken-Davld Brown Rear Axle. 
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ROAD BUILDERS' YEARLY CONVENTION. 



GERMAN GASOLINE SUPPLY. 



The 13th annual convention of the American Road 
Builders' Association, the sixth American Good Roads 
Congress and the seventh National Good Roads Show 
will all be held simultaneously in Pittsburg, Feb. 28, 
29 and March 1, 2, 3. 

Both the meetings of the organizations and the dis- 
play of machinery, tools and materials which make up 
the show, will be held in Mechanical hall. The formal 
opening of the show will take place Monday evening. 
Feb. 28. 

The city of Pittsburg recently appropriated $15,000 
for the purpose of putting the hall in condition, the 
improvements including a complete heating plant and 
a concrete floor. The building is owned by the city 
and is situated in the point district, at the junction of 
the Allegheny and Monongahela rivers. Railroad sid- 
ings will make the installation of the heavy machinery 
exhibits comparatively easy work. 



SALESMEN AND PUBLICITY MEN. 



In a talk to the salesmen of the R. E. Taylor Cor- 
poration, which distributes Garford trucks in the 
metropolitan territory, Putnam Drew, publicity man- 
ager, recently declared that a publicity man was abso- 
lutely dependent for his success on enlisting the co- 
operation of salesmen. 

He said that the advertiser must know what pros- 
pects were thinking and feeling about a product, and 
that his only access to those facts was through the 
salesman who comes in daily contact with prospects. 
The salesman he described as a publicity man who de- 
pends on word of mouth publicity, while the publicity 
man works with the same material in the written form. 
The two should work together, co-operating for the 
benefit of the common employer. 



WILL DISPLAY OILLESS BEARINGS. 



Bearings in which a rotating shaft will be turned at 
maintained speed and under load without oil or other 
lubricant will be displayed at the New York automo- 
bile show by the Dann Spring Insert Company, which 
recently began to market a new bearing composition 
called Amalgamite, for which remarkable qualities are 
claimed. Spring eye bushings of the same material 
will also be demonstrated. Great interest has been 
created in the new metal, which a number of railroads 
are said to be testing in service for bearings. 



A new tire to be known as Usco is to be launched 
by the United States Tire Company after the first of 
the year. The new tire is a product of the company's 
experimental department. It was first proposed to call 
it Union Tread by reason of the ingenious union that 
has been effected between the rubber and the fabric 
of the tire. 



Belief that Sufficient for Military Require- 
ments Is Available. 



Estimates of the supplies of petroleum that are 
available for use by the Germans indicate that through- 
out the war a very considerable amount has been sup- 
plied to them. 

Engineer Guiselin, secretary of the International 
Commission on Petroleum, has recently made public 
in Paris an estimate of these supplies. Before the war 
there were large stocks in storage in Germany and the 
Germans have been able to use the products of the 
fields in Roumania, Alsace and Hanover, and with the 
exception of the time during which the Russians oc- 
cupied Galicia — of the Galician fields as well. 

Before the war Galicia was producing 72.000 tons 
a month and during the early months of the war this 
was increased to 89,000 tons. The Russians are known 
to have destroyed 229 wells during their occupation, 
but many were not destroyed and those put out of 
commission have doubtless long ago been restored. 

Roumanian exportations of petroleum in 1914 
amounted to a million tons. A large amount of the 
capital employed in the operation of the Roumanian 
fields is German. Germany is the third consumer of 
petroleum in Europe and before the war was taking 
about 120,000,000 tons annually. 

Roumania has enforced a decree forbidding the ex- 
portation of those parts of the crude which can be used 
for motor spirits or the lighter oils. The figures in- 
dicate that while Germany has been inconvenienced by 
the shortage of the supply and has been forced to de- 
velop intensively the wells in her field of influence, she 
has still in all probability been able to get whatever 
she needed for her army. 



TRUCKS BEST IN BIG STORM. 



The snow storm that buried New York City about 
the middle of December demonstrated to business men 
the superiority of motor trucks over horse drawn ve- 
hicles under severe conditions. Most of the horse 
drawn vehicles took only half of the usual loads and 
were forced to follow the car tracks or use streets from 
which the snow had been removed. In most cases 
trucks took full loads and covered the usual routes 
without difficulty. 



EXPORTERS NEED AMERICAN OFFICES. 



To care for the demand for American goods for 
export, which has grown greatly of late, several firms 
of English exporters have recently established offices 
in New York to do their buying and see that the goods 
are shipped promptly. They are also being shipped 
directly to foreign customers instead of going through 
the headquarters in London. 
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TRUCK HAULED 21 TONS. 



crank case milling machine that weighs more than 21 
tons. 



Big Milling Machine Transported at Pack- 
ard Factory on Special "Float". 



INVESTIGATE STOLEN CAR NUMBERS. 



The actual capacity for haulage of the average mo- 
tor truck is seldom realized, even by those who are 
constantly using these machines. The supposition is 
that very large horsepower is necessary to haul capac- 
ity loads in ordinary operating conditions, but as a 
matter of fact there is really no need of anything like 
the power the engines will develop but a very small 
part of the service time. 

Generally speaking, a truck engine is credited with 
power to haul twice the rated load capacity of the ve- 
hicle unless on very steep grades. This estimate is 
very liberal and when operated efficiently there is rea- 
son to believe that a machine can pull a considerably 
greater ratio of load. 

This belief is borne out by work now being done 
by the Packard Motor Car Company in connection 



The system of stealing automobiles which has de- 
veloped in all parts of the country depends on the 
fact that the motor and car numbers can be changed 
with a chisel and the car registered under a false 
number. A bill is to be presented to the Massachu- 
setts Legislature which will require an investigation 
of the authenticity of every car number before the 
car be registered and used. This investigation would 
bring to light the car's history and aid immeasurably 
in capturing car thieves. The only doubtful part 
about the law is the possibility of making the investi- 
gations at reasonable expense. 



BIG FUTURE FOR ELECTRIC TAXI. 




Milling Machine Weighing 21 Tana Hauled on a Special "Float* by 
Ton Worm-Driven Truck at Factory. 



with the expansion of its factory. As the new build- 
ing units are completed they are equipped with ma- 
chinery, some of which is removed from old shops. To 
move some of the largest tools a special vehicle was 
constructed, which moves on extra large motor truck 
wheels, having axles proportionate and a platform 
made of 12-inch channel steel section frame with heavy 
oak deck. On the forward end is anchored a winch 
by which the machines are loaded. 

This is drawn by a four-ton chainless truck that 
has winch equipment, so the load may be moved 
through narrow places. On straight ways the truck 
does the hauling, usually at rates from three to four 
miles an hour. In the illustration the truck is shown 
hauling a burden of more than three times its loaded 
weight. This load was started several times on dif- 
fering paving, and the only difficulty met with was 
maintaining a perfect balance, which precluded faster 
haulage. The tool shown on the "float" is a special 



One of the electric taxi-cabs which have been used 
very successfully in Detroit was shown at a recent 
meeting of the Electric Ve- 
hicle Association of America 
in New York, and numerous 
engineers who examined it 
predicted that such cabs would 
soon be used extensively in all 
the larger cities of the country. 

E. W. Curtis, Jr., of the 
General Vehicle Company, 
who recently returned from 
London, England, gave a very 
interesting talk on electric ve- 
hicle conditions in Europe at 
the meeting. S. C. Harris, 
storage battery expert of the 
New York Edison Company, 
read a paper on "Methods of 
Design and Operation Which 
Assure the Efficiency of the 
advanced many novel ideas, 
experience. The paper 
a number of electrical 



a Packard Four. 



Electric Vehicle." He 
based on his practical 
was warmly discussed by 
engineers. 



The Yankee Farm Tractor Company has been 
formed in Springfield, Mass., with a capitalization of 
$50,000. The following are the officers of the com- 
pany : Dr. Ernest R. Pendleton, president ; W illiam 
H. Hosmer, Jr., of Springfield, clerk, and Fred 
Schmidt, treasurer. A number of Springfield capital- 
ists are interested in the undertaking. 



The plant of the French Battery and Carbon Com- 
pany, 120 South Dickenson street, Madison, Wis., was 
destroyed by fire Dec. 1, with a loss of $100,000. The 
plant will be rebuilt. 
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ELECTRIC VEHICLE PRACTISE. 

Regulation of Motor Speed by the Controller or Switch — Standard Types that Are Hand- 
Operated — The Continuous Torque Characteristic — The Segment Layouts of the 
Typical General Electric Designs and the Combinations Obtained in Them. 

By William W. Scott. 



MOVEMENT of an electric vehicle either forward 
or backward must be governed or regulated to 
obtain the differing degrees of speed and power neces- 
sary in the work to be done. The battery, which has 
been explained in some of the preceding articles, is, 
when charged, the source from which the energy is 
drawn, and the motor or motors transform this energy 
into mechanical power by which the traction wheels 
are turned. 

Generally speaking, the highways on which vehi- 
cles are driven may be divided into three classifica- 
tions which are approximately equal, and these are as- 
cending grades, descending grades and levels. That is 
to say, that a third of the distance a machine is driven 
it will require comparatively little propelling power, 
for another third there will be required what may be 
regarded as normal propulsive effort, and for the other 
third the greatest use of power, varying, of course, 
with the degree of the ascent, the character of the sur- 
face, the weight of the load and the mechanical condi- 
tion of the vehicle. 

There is a definite value of energy in a battery of 
a pleasure car or truck when it is charged, and this 
only is available for power. The battery is always 
given what is known as a capacity rating by the manu- 
facturer, and this is based on the number of ampere 
hours. The lead-acid battery cell is estimated to have 
a voltage range of from 2.5 maximum to 1.8 minimum, 
and the nickel-iron-alkaline cell a voltage range from 
1.8 maximum to 1.2 minimum. The ampere-hours ca- 
pacity depends upon the size of the cell in either case 
and upon the area of active material of the plates in 
contact with the electrolyte. 

Obviously the battery voltage is variable with the 
number of cells, and it may be from 16 to 44 in com- 
mon practise with lead-acid cells and from 20 to 60 
with nickel-iron-alkaline cells, the maximum of 44 and 
60 being generally established by the use of 110-volt 
circuits from which charging may be done. The size 
of the cell is determined ordinarily with reference to 
the work for which the vehicle is intended. 

The electric vehicle differs from any other in that 
if it is functioning normally it will only absorb the 
value of energy that is necessary to do the work. By 
this is meant that when driven with good judgment it 
will descend grades with very little if any consumption 
of power. When driven on levels it will draw upon 
the battery for the power required to maintain the 



speed determined by the driver, and when ascending 
grades it will absorb a definite value of current up to 
the maximum, but its speed will lessen as the work is 
increased. 

This statement applies to the use of series-wound 
motors, but in the event of need, as in starting in sand, 
mud or snow, or climbing a very steep grade, a very 
large overload of the motor can be used for a brief 
period. The average motor can be used with an over- 
load as high as 300 per cent, for a limited length of 
time, and usually the limitation as to time is estab- 
lished by the manufacturer so that, for instance, if 50 
per cent, is permissible for an hour, this might be in- 




A General Electric Standard Drum-Type Continuous Torque 
Hand-Operated Controller or Switch. 

creased to 100 per cent, for a half hour, and to 200 per 
cent, for 15 minutes, and to even a greater percentage 
for a correspondingly decreased period. The limitation 
of overload is temperature, for the motor ought not to 
be heated to a point that is dangerous to the insula- 
tion, which would, if damaged, probably result in short 
circuits and failure. 

The working radius of the electric machine is 
usually established by the builder on the basis of mile- 
age that can be depended upon with a single battery 
charge, and this is accepted as carrying a full load the 
entire distance with a passenger car and carrying a full 
load half the stated number of miles, or half the load 
the full number of miles, or anv ratio of load to miles 
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that will correspond to the first statement, with a 
freight vehicle. The mileage rating with any given 
machine is based on the standard capacity of the lead- 
acid battery given by the battery manufacturer, which 
must diminish gradually with service, but when based 
on the nickel-iron-alkaline cell there will be no 
diminution with normal care for a period of four 
years or more. 

If, for instance, the battery should have a rated ca- 
pacity of 325 ampere hours for energy, and the manu- 
facturer of a vehicle should rate a vehicle at 50 miles on 
a battery charge, this would be basis for assumption 
that the average value of current necessary to operate 
it would be six ampere-hours a mile, with a reasonable 
margin for emergencies. Without a load the machine 
could be operated with an average of considerably less 
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Dlaicram of the Layout of a General Electric Controller Alfordl 
Forward and Three In Reverne with the Battery In 

than six ampere-hours a mile, and loaded the require- 
ment would correspondingly exceed that figure. If 
the work is variable as to mileage, the condition of the 
roads traversed and to loads, there would be varying 
current required. There will not, however, be more 
current absorbed than the work needed unless through 
some defective mechanical condition, which would be 
evident upon comparison of mileage and charging 
records. 

The electric vehicle is not intended to be fast, al- 
though specially designed machines have proven to 
have remarkable speed, for this would require large 
power consumption, and this in turn means expense. 
To the contrary it is designed to be economical, and 
this means minimum demand for current. The motor 
will absorb whatever current is necessary to perform 



a given work and this means with reference to the con- 
ditions in which the machine is being used. 

The characteristics of motors have been stated, but 
at this point it will be well to reiterate that the series- 
wound motor, which is generally used for electric ve- 
hicles, must be used with a load, for otherwise it will 
increase its speed to the point of destruction through 
velocity. But with the load it is, broadly speaking, 
self-regulating. As the power of the motor is obtained 
through the revolutions of the armature, which must 
be started from rest, these are gradually increased, and 
the effect may be likened to that of the expansion ef- 
fort in a steam engine, for with the means of reduction 
in the power transmission system the inertia of the 
vehicle is overcome by increasing pressure or leverage 
instead of by the abrupt application of energy as in 
the internal combustion engine. 

The starting of a motor is accom- 
plished by gradually supplying the 
current, for the following reasons : 
When a motor of any size is at rest 
its armature has very low resistance 
to flow of current, and an excessive 
and possibly a damaging current would 
flow through it were it connected 
across the supply or power wires 
while at rest. The current must, there- 
fore, be reduced to what is safe for 
starting, and this is done by the in- 
troduction of resistance into the cir- 
cuit, which is known as the starting 
resistance. The control of this re- 
sistance is so arranged that after the 
motor is started it may be gradually 
reduced or "cut out," and when the 
motor has been brought to speed the 
full voltage may be brought across 
the armature. 

The reason why a current that 
would be destructive of an armature 
when the motor is at rest will not 
damage it when running is very sim- 
ple. As the armature revolves the 
windings are cutting through a 
strong magnetic field and sets up a voltage in the arm- 
ature, just as a voltage is set up in a generator. This 
voltage is always in a direction opposite to the cur- 
rent that is driving the motor, and this limits the flow 
of current. This voltage is known as the counter elec- 
tromotive force. The voltage of the current through a 
revolving armature is not the line voltage, but is the 
voltage of the line minus the back voltage in the arm- 
ature. This may be expressed in the following 
formula : 



nit Seven Speed* 
.Series. 



Current (through armature) 



line volts — back volts 
resistance of armature 



But when the armature is at rest there is no back 
voltage, and the full strength of the current flows 
through the armature unless there is sufficient resist 
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ance placed in series to reduce the current to a point of 
safety. 

As an example, the resistance of the armature of a 
two-horsepower motor may be assumed to be 0.4 
ohms. Were this motor at rest and the voltage of a 
110-volt line thrown across the armature, the load 
would be very greatly increased, as may be seen from 
the following: 



Amperes (through armature) = 



110 



volts, (across armature) 
ohms (of armature) 



0.4 



= 275 amperes 



This current would be sufficient to destroy the in- 
sulation and melt the copper of the wiring and the 
commutator. 

Assuming that when this motor is driven at normal 
speed it has a counter electro motive force of 103 volts, 
the current that would then flow across the armature 
may be found in the following manner: 

line volts — back volts (across 

Amperes (through armature) — 

ohms (of armature) 

armature) 110 — 103 7 

= — — = 17.5 amperes 

0.4 0.4 

The determination of the resistance that shall be 
used to operate the motor with safety, assuming that 
the current that shall be normal is 18 amperes, and 
that the current shall not exceed this more than 1.25 
per cent, in starting, is obtained in the following man- 
ner : 

Starting current =: 1.25 X 18 = 22.5 amperes 

volts (of combination) 110 



Resistance (of combination) = 



amperes (of combination) 22.5 



— 4.89 ohms 

But as the resistance of the armature is 0.4 ohms, 
this is deducted from the value found, which gives a 
necessary resistance of 4.49 ohms. This will be suf- 
ficient to amply protect the armature and reduce the 
initial starting current from 275 amperes to 22.5. 

We know that the motor will, through the gener- 
ation of counter electromotive force, take the full line 
voltage after it has been started, and then the resist- 
ance can be removed or "cut out." This means that 
the machine is gradually started for its own protection, 
but this easy acceleration equally protects all the ma- 
chinery coupled with the motor. The steps or gradua- 
tions of the resistance may be whatever is necessary. 
The changes are made with sufficient time for the mo- 
tor to reach the maximum speed with each step or 
grade, for if the "cutting out" is done too rapidly the 
motor will not be up to the speed that will generate the 
required counter electromotive force to oppose the flow 
of current and the motor will be overloaded. If all the 
resistance is not "cut out" the motor will be driven at 
reduced voltage and at less speed. Here may be stated 
the principle that with a given load a series wound mo- 
tor draws the same current irrespective of the speed, 
and for a gjven load the speed varies directly as the 
voltage. The speed at a given load may be varied by 



varying the resistance placed in series in the circuit of 
a series wound motor, but if the load on the motor is 
constant the current drawn will be constant regardless 
of the speed. 

If, however, the resistance is placed in parallel with 
the field of a series wound motor the speed will be in- 
creased with a given load instead of decreased. This 
is known as shunting the field of a motor. This shunt 
would never be applied until the motor has been 
brought to normal speed by cutting out the starting re- 
sistance. With a shunted field the motor is driving a 
load at a speed higher than normal and for that reason 
requires a correspondingly increased current. If a re- 
sistance is placed in parallel with the armature of a se- 
ries wound motor it will operate at less than normal 
speed when all the starting resistance has been cut out. 
This connection is what is known as a "shunted arma- 
ture" and is used where a low speed is desired with a 
light load. 

The possibilities of regulation by design — by resist- 
ance and by wiring — are evident enough, but these are 
not sufficient, and further control is obtained by group- 
ing the cells of the battery. If a number of cells are 
connected by wiring joining the unlike poles, that is — 
positive to negative — the end cells having one positive 
and one negative terminal open for connection in a cir- 
cuit, the cells are said to be in series, and they will 
have a voltage equal to the voltage of one cell multi- 
plied by the number of cells, and the amperage repre- 
sented by the amperage of any one cell. For example, 
10 cells would have a maximum voltage of 25 volts, and 
let us say an amperage of 225. 

If, however, these cells were coupled by wires con- 
nected on one side to the negative terminals and on the 
other to the positive terminals, with these wires ex- 
tended beyond either end cell, the circuit would have 
the voltage of but one cell, but it would have the total 
amperage of 10 cells, or 2250 amperes. This combina- 
tion is known as parallel, or is sometimes referred to 
as multiple. This has one negative and one positive 
wire. 

When there is desire to increase both the voltage and 
the amperage, the cells are divided into groups, the 
number of groups depending upon the character of 
the service and the control. The cells are first con- 
nected in series, groups or sets, so that when required 
the combined voltage of all is available. Each group 
or set affords a given voltage, and when these groups 
are connected in multiple, by coupling the end nega- 
tive and the end positive terminals together, this 
gives the voltage of one group and the amperage of 
one cell multiplied by the number of groups. This 
is known as the series-parallel combination. 

The controllers used with electric vehicles vary con- 
siderably in design and construction, but they are all a 
type of switch by which certain current values are 
supplied to the motors. To describe these individually 
would serve no useful purpose, but there is every 
reason to explain the principle of operation of the form 
that is now generally used. Here statement should be 
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made that with all electric wagon or truck controllers 
the regulation is made by the use of wiring and re- 
sistance, but in some pleasure cars the batteries are 
grouped as described above and lessened voltage and 
increased amperage obtained by commutation of the 
batteries. The controller also affords a means of re- 
versing the motor by reversing the relative position, 
the polarities, of the connecting leads from the battery. 

The controllers in use are practically all known as 
continuous torque types, by which is meant that 
there is no interruption of the current during the 
changes from one position to another, this obviating 
variation of motor power and sparking and insuring 
an even movement of the machine. In conventional 
practise the controller consists essentially of a cyl- 
inder mounted on an axis that is operated by a hand 
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Another General Electric II rum Type Controller Srgrment Layout, This Beta* 
for Pleamire Cam and Having Six Speed* Forward and Three in Reverae. 

lever. On this cylinder is a series of metal blocks, 
well insulated, which contact with a series of metal 
fingers that are mounted on a base to which terminals 
are attached. By turning the cylinder different com- 
binations are obtained, which vary in number with 
the length and diameter of the controller drum and 
the special requirements of the vehicle in which it is 
used. 

Electric vehicles are driven by one, two and four 
motors, and with these the controllers will differ 
somewhat in design, although the same principles will 
apply. The majority of electric machines, however, 
are equipped with but one motor, and the statements 
made will apply to this form of equipment because 
of the probability of confusion of a number of dif- 
ferent constructions. Generally speaking, the value 



of the current supplied to the motor is obtained by 
decreasing the resistance in series with the armature 
and by successive degrees of motor field strength. 
The controller may be either hand lever or foot pedal 
operated, this depending upon the purpose of 
the designer. The location may be under the driver's 
seat, beneath the footboard, at the base of the steer- 
ing column, beneath a hood or in a compartment, the 
purpose being to protect it so far as possible and yet 
have it easily accessible. There is another type in 
which a small lever or dial is turned, and this actu- 
ates the movement of a series of plunger electro- 
magnets that open and close the connections between 
the motor, battery and resistance. 

The greater number of controllers in service are 
what are known as the drum type, to which reference 
has been made. This drum is gen- 
erally a segment of a cylinder that car- 
ries the copper contact blocks, and on 
the base are mounted the copper con- 
tact fingers, to which are connected 
the leads from the motor, battery and 
resistance. There is a neutral posi- 
tion for the cylinder in which there 
are no contacts and no current can 
flow from one circuit to another. As 
the lever is moved the connections are 
progressively made between the motor 
armature and its fields, the battery 
and the resistance. 

In the first position high starting 
torque and low speed are obtained, 
which insures that the vehicle will be 
moved slowly and easily, and there 
will be sufficient power to carry the 
machine out of sand, mud, snow, on 
rough or steep surfaces, and the fields 
of the motor are then connected in 
series with each other and with the 
armature. But resistance is included 
in the circuit so that the motor will 
start smoothly and slowly. In the 
second position the resistance in series 
with the motor is lessened, and in the third position 
the resistance is "cut out" entirely. In the fourth 
step or position the fields are connected in parallel 
with some resistance, and the fifth and succeeding 
positions will weaken the field strength. This state- 
ment assumes that the cells were arranged in series, 
which is the design of all General Electric con- 
trollers save in one or two instances, and is gen- 
eral with all trucks and wagons, but some of the 
passenger car controllers are built for grouping the 
battery cells in parallel, there being from two to four 
groups, according to the purposes of the manufacturer. 

When cells are grouped in parallel in three groups, 
so that the start may be made with half the battery 
voltage capacity and resistance, the second and third 
groups are connected progressively. The start is 
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made with resistance and this is gradually reduced as 
the different positions are reached. The motor com- 
binations are generally the same as those referred to 
for the series power connections. By combinations of 
positions, weakening the motor field, decreasing the 
external resistance and increasing the voltage from 
the battery varying degrees of control can be ob- 
tained. As many as 10 different positions for forward 
movement are practical, and with these a gearset may 
be used that will afford even greater variance of 
speed, according to the requirements of the conditions 
of operation. 

Considering the standard General Electric con- 
troller for electric vehicles, this is fitted with a gear 
and sector, the sector having attached to it a handle 
that is operated in a guide plate that is notched for 
forward and reverse positions. This 
type of controller can be developed 
for differing numbers of speeds for- 
ward and in reverse by lengthening 
the cylinder and increasing the 
amount of angular displacement of 
the handle. In standard practice for 
pleasure cars six forward speeds and 
three reverse speeds have been found 
to afford satisfactory operating condi- 
tions, while for trucks four forward 
and two reverse speeds are generally 
sufficient where the maximum driving 
speeds do not exceed from 15 to 18 
miles an hour. 

The type that is illustrated is S-103, 
which is so designed that by chang- 
ing the overall length, the cylinder 
contact arrangement and the number 
of contact fingers, it can be readily 
adapted to the various connections re- 
quired. The cylinders are of uniform 
diameter and are held between frames 
of standard design. The movement 
of the cylinder is by means of a gear 
on the shaft that is actuated by the 
sector on which the handle is mounted. 
This form of gear reduction greatly 
reduces the angle through which the handle moves 
in comparison with the movement of the controller 
cylinder. This facilitates the operation of the con- 
troller from the driver's seat. These controllers are 
designed to be mounted with the finger bases directed 
toward the floors of the machines, as with this con- 
struction the leads may be extended upward and are 
easily accessible and are quickly removable. 

Taking as an example for illustrating the continu- 
ous torque obtained with a standard General Electric 
controller, a type having seven forward speeds and 
two in reverse, the special feature of the construction 
is shown by a segment layout. To secure smooth ac- 
celeration the current must flow uninterruptedly 
while the cylinder is passing to the different positions 
or notches. In this system of control the interruption 



will take place only in the transition from the series 
to the series parallel point on the controller. The 
different speeds are obtained by the introduction of 
series in the circuit or by shunting the fields. Refer- 
ring to this particular point the continuous torque is 
applied as indicated on this layout in the following 
manner: 

On the third position the motor fields are in series 
and shunted with the resistance R2. As the controller 
passes between positions 3 and 4, the 3A short circuit 
is introduced around one set of fields. Referring to 
the segment layout, the reader will note that this 
short circuit is introduced by the contact finger drop- 
ping across the gap on the contacts F2, connecting 
them to Fl and FF1. In the next position, 3B, the 
shunt R2 is removed. The field connection FF1 is 
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Typical 8«anWDt Layout for a General Electric Truck Controller Having- 
Four Forward Speeds and Two In Reverse, with the Battery In Serlea. 

open, leaving the field terminal F2 connected to the 
line Fl. Referring again to the contact finger, F2 
has now passed across the gap. 

On the next point or position, the fourth in the 
layout, the terminal FF1 is connected to FF2. 

Reviewing this to accomplish the changes re- 
quired, the resistance is first introduced across the 
series field after which one set of field coils is short- 
circuited, the other field remaining in full strength. 
The connection of the resistance and the short-cir- 
cuited field is now broken, after which the previously 
short-circuited fields are placed in multiple with the 
others. Although during the transition only one set 
of fields are used, experience has shown that on a 
four-pole motor, with sets of field coils 180 degrees 
apart, there is very little momentary increase in oper- 
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ating current. This explanation in question applies 
to a single motor equipment. For a double motor 
equipment the general scheme will be the same, ex- 
cept that instead of one motor with series parallel 
fields the two motors would be in series, which would 
be placed in series parallel. In all General Electric 
systems of continuous torque control, except in one 
or two special types, the batteries are kept in series 
at all times. Referring to the layout, one will note 
that the bateries are indicated by one terminal that 
is marked "B," and another terminal that is connected 
to the armature. 

Two other layouts are given for the purpose of 
illustrating the same general principle of operation, 
the one with six forward speeds and three speeds in 
reverse, for pleasure car service, and the other with 
four forward speeds and two speeds in reverse, for 
truck equipment. Referring to the former, on the 
first position the motor and batteries are in series 
with all of the resistance; on the second the motor 
and batteries are in series with a part of the resist- 
ance ; on the third the motor and the batteries are in 
series without resistance ; on the fourth a part of the 
resistance is shunted across the field windings : on the 
fifth the field windings are connected in multiple, and 
at the sixth the field windings are connected in multi- 
ple with a small part of the resistance shunted around 
them. For the three reverse speeds resistance control 
is applied. 

Referring to the truck controller layout, in the first 
position the motor and the battery are in series with 
all of the resistance; in the second the motor and 
batteries are in series with a part of the resistance; 
in the third a part of the resistance is shunted across 
the field windings, which are still in series, and in 
the fourth the field windings are connected in multiple. 
As in the pleasure car control, the two speeds in re- 
verse are regulated by the use of varying resistance. 

By the application of this principle the circuit is 
not interrupted at any time during the transmission 
from the first to the maximum point, which prevents 
any rush of current such as might follow if the circuit 
were open. This continuous torque provision is ap- 
plied at the point where the fields in single motor 
equipment are shifted from series parallel, or in two- 
motor equipment where the motors are shifted from 
series to parallel. 

For special service, where there will be abnormal 
moisture, and where conditions require completely 
enclosing the controller, a type has been constructed 
that has a drum covering, and which, in the same 
manner as applies to the open controller, can be de- 
veloped the standard number of speeds forward and 
reverse, and with different current carrying capacity. 

With these controllers the resistance is a cast 
grid type, either iron or aluminum, in size to have 
the ampere capacity required for the service and the 
metal is copper plated to protect it from rusting, and 
painted with aluminum paint. 

(To Be Continued.) 



CONCRETE TRUCK BODIES. 



Shortage of steel has set the experimental depart- 
ment of one truck manufacturer at work on the idea of 
a cement concrete body for the trucks which the con- 
cern is shipping in quantity for service of the Euro- 
pean armies. 

The concrete is made by mixing steel findings and 
chips with the cement. The bodies are cast in slabs 
with riveting or bolting holes in them. They can be 
assembled quickly on the battle fields. As the average- 
life of a truck in the war is only nine days, the ques- 
tion of durability has not yet been settled. The com- 
pany is also undecided regarding the adoption of the 
material for other uses. 



HIGHWAY ENGINEERING AT COLUMBIA. 



To give men who are university graduates and are 
employed in road work a chance to get an M. A. degree 
in highway engineering, Columbia university has ar- 
ranged a special course of instruction in subjects con- 
nected with that work to be given from December to 
March. This is equivalent to half a year's residence 
at the university and as a full year is required for a 
master's degree, two such periods are required. The 
instruction covers every phase of road construction, as 
well as the chemistry of road materials. 



NEW FISK PUBLICITY MANAGER. 



George B. Hendrick of Winthrop, Mass., has been 
appointed manager of a newly created department of 
publicity for the Fisk Tire Company of Chicopee Falls, 
Mass. He has been advertising manager of the Bos- 
ton Traveller, the Pittsburg Post and Sun, sales man- 
ager of the A. Mugford Corporation of Hartford and 
the George H. Ellis Company of Boston. He goes to 
the Fisk company from the latter concern. In addition 
to publicity he will have charge of all printing and will 
edit the company's house organ. 



TRUCKS AID BIG POSTOFFICE RUSH. 



The Christmas rush of mail and parcel post pack- 
ages was met in most cities by the use of extra auto- 
mobile trucks, which the postmasters rented in large 
numbers to take care of their deliveries. In no year 
since the establishment of the parcels post has so large 
a volume of matter been handled. In many cities the 
regular motor truck equipment proved very efficient 
and the addition of more motors greatly increased that 
efficiency. 



J. L. Barabas, who has been with the International 
Harvester Company of America for a long time, has 
been placed in charge of the company's sales rooms 
in Chicago as general manager. 
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PRACTICAL MOTOR TRUCK MECHANICS. 



COOLING A QUICK HEATING ENGINE. 



The cooling systems of recent built trucks cause 
little if any trouble, but those of some of the earlier 
machines are such that overheating will frequently 




FI|C. 46— A, Engine Ventilator to Prevent Overheatings B, the 
Ventilator Flanges C, Ventilator Turned to Keep Motor Dry. 

happen. A condition where a truck engine constantly 
overheated was changed to thorough cooling by a 
clever mechanic. The engine was under the seat. To 
make the change, which is shown at Fig. 45, a tin- 
smith made two ventilators, illustrated at B, and fitted 
them to a flange so that they could be turned. A hole 
was bored at either side and well to the front of the 
machine and the ventilators fitted as at A. Small 
brackets were attached to the sides of the seat so the 
funnel shaped ventilators could be locked. Deflectors 
were then attached inside the seat so that the air cur- 
rents were directed to the engine. It is obvious that 
in rainy weather water and moisture might find its 
way to the engine, but this condition was obviated by 
reversing the positions of the ventilators, as shown 
at C. 



WHY PEDALS WEAR SHOES. 



Motorists who do considerable driving in crowded 
traffic, naturally operate the clutch and brake pedals 
more than the average driver, and the continual rub- 
bing of metal and the soles of the shoes will quickly 
wear the leather. Caster oil applied to leather soles 
will soften them and add greatly to their wearing 
qualities and better convenience the driver. The soft 
sole shoe is much to be preferred to the heavy sole, as 
with the thin and flexible leather the operator can 
"feel" the pedals. The soles of new shoes can be 
treated, increasing their endurance and your comfort. 



REPLACING PISTON RINGS. 



Much difficulty is frequently experienced in replac- 
ing large piston rings in engine cylinders. There are 



many methods which may be resorted to in such an 
event, but a very simple and practical one is to com- 
press the rings tightly on the piston and encircle each 
with a piece of soft wire. The wire should be twisted 
so as to hold the ring in its proper position. The cyl- 
inder is then slid over the piston, readily pushing the 
wires into the crankcase, from which they can be 
easily removed. 



RESTORING BRAKE EFFICIENCY. 



Not infrequently after much use the brake drum 
of a wheel will become so highly polished as to re- 
duce the efficiency of the brake. This condition may 
be easily remedied by cutting grooves about 1/16-inch 
in depth across the drum. These grooves can best 
be cut with a three-cornered file and when carefully 
made they will not damage the brake lining. About 
three grooves on each drum will be sufficient. 



STRAIGHTENING WATER PIPE KINK. 



The rubber water pipes leading from the radiator 
to the cylinders frequently kink so badly at the point 
of bend that the water cannot flow by in a sufficient 
amount to provide an adequate cooling system. It is 
almost impossible to fully eliminate this kink, but a 
simple temporary relief is shown at Fig. 46 B. Fasten 
a metal clamp, such as is commonly used to retain the 
pipe to the radiator, on the pipe at the kink. This will 
provide adequate water passage. 



SILENCING NOISY VALVES. 



Though the valves of an engine may be enclosed 
in metal cages, the noise produced by them is objec- 
tionable. Metal tends to carry the sound rather than 
to silence it. A simple remedy is shown in Fig. 46 A. 
Cut a piece of cardboard to the shape of the side of the 
cover which faces the valves. The cardboard should 




Fig. 46 — A. Cardboard Inaerted to Silence Xolav Valve | B, Clamp 
to Straighten Water Pipe Kink. 

be shallacked on both sides and then pressed firmly on 
the cover. Of course there must be a small hole in 
the centre to admit the retaining bolt. 
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*HE most enlightening book 
ever written on this subject. 

It covers thoroughly the use 
of Ball Bearings in Automobile 
Trucks, Motors, Tractors, etc. , and 
shows conclusively the economic 
advantages to be derived from the 



elimination of friction through the 
substitution of Ball Bearings for 
those of other types. 

This boofc, now on the press, will be 
mailtd free to Builders, Purchasing Agents 
and bonafide users of the apparatus mentioned 
if asked for on your letter head. 
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MOTOR TRUCK ACCESSORIES AND EQUIPMENT. 



LEAK-PROOF RINGS. 



MECO ENGINES. 



The Leak-Proof ring is a patented two- 
piece concentric piston ring designed to 
insure perfect compression of the mix- 




ture by sealing of all openings. Carbon- 
ization and black smoke are decreased by 
this type of ring because it keeps back 
the surplus oil. Leak-Proof piston rings 
are made in all sizes for automobile, 
truck, motorcycle, marine, tractor and 
stationary motors. At present these rings 
are giving satisfactory service in over 
300,000 automobiles. They are moder- 
ately priced, but allow large profits to 
dealers and repair men. Widely adver- 
tised. 

Manufactured by the McQuay-Norris 
Manufacturing Company, Dept. D, St. 
Louis, Mo. Price list supplied on request. 



RE-FACING AND RE-SEATING TOOLS. 



Valve grinding can be made easy if 
Bean re-facing and re-seating tools are 
first used to remove the carbon and un- 
evenness of the valves and valve seats. 
The accompanying illustration shows a 
complete set of tools for re-facing valves 
up to 1% inches; three different size 
valve re-seaters, ranging from 1% to 1% 
inches, and also the different size bush- 
ings for the re-facers and the different 
size pilots for the re-seaters. The valve 




re-facer has a reversible frame support- 
ing disc for grinding and also a disc with 
spiral cutters for tooling. 

The maker also produces a special 
Ford size, a number of large sets as well 
as motorcycle outfits. The cutters are 
made of the finest steel and are tempered 
and accurately ground. This method in- 
sures the trueness of the valve and the 
valve seat and allows accurate grinding 
to be accomplished in the shortest time 
possible. This is valuable equipment 
that will increase the earning capacity of 
a repair shop. 

Manufactured by the Bean Company, 
First avenue, Berea, O. Descriptive liter- 
ature, price list, etc., mailed on request. 



The Meco engine is made to burn gaso- 
line, kerosene and natural gas. It is a 
hopper cooled, governor controlled, cen- 
tre firing, valve in head type. The igni- 
tion is similar to that system used in au- 
tomobiles. A safety spark retarder af- 
fords easy and safe starting. All engines 
are guaranteed for durability, capacity 
and all around efficiency. Dealers, black- 



Marketed by the Vanderpool Company, 
Springfield, Mass. Catalogue and price 
list supplied to the trade upon request. 




smiths and garage owners in small towns 
should have no trouble in disposing of 
these stationary engines to farmers, 
small manufacturers, etc. The dealer 
no-risk proposition is well worth inves- 
tigating. Big discounts offered on a well 
advertised line. 

Marketed by the Manufacturers Engine 
Company, 1899 Crystal avenue, Kansas 
City, Mo. The list prices range from 
$35.10 for a two-horse power engine to 
$210.90 for a 12-horsepower. Portable 
engines range from $40.15 to $248, and 
the engine saw rigs from $128.25 to 
$272.50. 



VANDERPOOL VULCANIZERS. 



The Vanderpool two-cavity combina- 
tion vulcanizing outfit is equipped for re- 
pairing any portion of the outer casing, 
as well as tubes. Molds are fitted for the 
repairing of clincher or straight side 
shoes. Clamps, extra molds, etc., are 




supplied with the outfit. Suspended from 
the top cross bars of the frame Is a tubu- 
lar boiler, 12 inches in diameter, which 
can be heated either by a gas or gaso- 
line burner. The apparatus has very 
wide scope and affords opportunity for 
very satisfactory profits on repair jobs. 
The manufacturer is advertising in all 
parts of the country. 



UNIVERSAL AUTO PRESS. 



The Universal auto press is designed 
exclusively for garage work. It is of the 
screw type and affords a uniform and 
powerful pressure up to a maximum of 20 
tons. The screw is made of the highest 
grade steel, is two inches in diameter, 
has a range of travel of 12 inches and 
does not revolve. The press is so de- 
signed that a rusted shaft requiring 50 
or more tons pressure can be started. 
This is a feature of extreme importance 
in garage work. 

As seen in the illustration, the appa- 
ratus is a combination of two presses. 
The upper unit has capacity of 16%' 
inches between the uprights and 16 
inches under the screw. The lower table, 
or bolster, is for wide work and has ca- 
pacity of 42 inches between the uprights. 




A screw extension piece to reach the 
work uone on this tnble is supplied. It is 
possible to raise or lower the table to 
meet the requirements of the work. If 
the work is bulky the lower section may 
be taken off by removing the two bolts 
that hold it. 

The Universal auto press is self-con- 
tained and stands upon the floor inde- 
pendent of any other support. It can be 
moved from place to place to meet the 
conditions. It is made of the best mate- 
rials and is fool proof in every detail. 
The uprights are guaranteed to withstand 
four times the pressure capacity of the 
press. 

The attachments include a V block 
that will instantly adjust itself to any size 
mandrel and bushing; channel blocking 
for bracing transmission gears, etc.; a V 
nose for use in straightening shafts and 
also in connection with the vise block for 
holding rear systems, awkward work or 
when cutting pipe; two pieces of shaft- 
ing that are flattened and lay upon the 
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table for support to a shaft to be straight- 
ened; an extension piece, cupped to fit 
the screw, for reaching work on the lower 
table; and two tie rods that support the 
lower table when heavy pressing is to be 
done on the same. This is valuable equip- 
ment. Write for trade terms. 

Manufactured by the United Engine 
and Manufacturing Company, Hanover, 
Penn, List price, $55. Detailed informa- 
tion and discount* supplied on request. 

GREENERD ARBOR PRESS. 



ment Full information concerning all 
products can be obtained on request. 



Having a pressure capacity of 10 tons 
with one man and 16 tons with two men, 
the Greenerd No. 15 arbor press is es- 





pecially adapted to garage and repair 
shop work. It will easily accomplish 
such work as forcing off transmission 
gears, flywheels, drive shaft gears, 
straightening of axles, shafts, frames and 
other parts that require a high and 
steady pressure. The press is powerfully 
constructed and will stand unlimited 
service. Wide clearance space between 
the two uprights allows work being done 
on large wheels, pulleys, etc. This is ex- 
ceedingly valuable equipment and will 
return large profits on jobs. 

Marketed by Edwin E. Bartlett, 322 A 
street, Boston, Mass. Catalogue and 
prices supplied upon request. 



PREST-O-LITER. 



The Prest-O-Liter, consisting of insu- 
lated burner tips in the lamps and a 
small vibrator coil connected by simple 
wiring and operated by a single push 
button, will allow the driver to adjust the 
acetylene lights without leaving his seat. 
The necessary current is supplied from 
the ignition battery or from special dry 
cells. By the turn of a little valve and 
the press of a button, the lights are lit. 
They can be dimmed or extinguished as 
desired. Should the electrical system 
fail through' loose connections, etc., the 
lights may be lit by a match in the or- 




dinary manner. Backed by a compre- 
hensive advertising. 

Manufactured by the Prest-O-Lite Com- 
pany, Inc., Indianapolis, Ind., producer of 
dissolved acetylene and welding equip- 



MOS8BERG TOOLS. 



Among the many Mossberg wrenches 
and specialties are several sets of mas- 
ter tools, designed to meet all the re- 
quirements of the model "T" Ford car, 
which has many nuts and bolts that are 
inaccessible to ordinary wrenches. 
Wrench No. 645 is especially designed 
for the reverse and brake tension springs. 
The maker states that this tool will save 
at least 30 minutes over the ordinary 
methods in the adjustment of these com- 
ponents. The thin goose neck wrench, 
listed as No. 640, has a plain open end 
and is used on the reverse spring. 

An engineers' set of wrenches, desig- 
nated by the manufacturer as No. 10, 
consists of five thin wrenches, each of 
which has two openings of different 




Reverse and Brake Wrench, No. 645. 

sizes. These tools are thoroughly hard- 
ened and neatly finished, and are sold in 
the case shown. 

Another set valuable to the owner or 
repair man is the socket wrench set, No. 
17. It consists of 10 sockets, with hexa- 
gon and square openings. These are 
adapted for use on the Ford 1915 model 
main bearings and nuts A spark plug 
wrench is included in the set, which is 
packed in a canvas case. The cylinder 
head nut wrench, No. 630, is another 
necessary tool. 

Manufactured by the . Frank Mossberg 
Company, Attleboro, Mass. Prices and 
trade discounts supplied /to the trade 
upon request. 



VULCANIZING OUTFIT. 



The Akron-Williams No. 5 combination 
steam generating repair equipment is a 
complete vulcanizing plant, designed to 



meet the need of those who are prevent- 
ed from installing a regular boiler by 
city or building regulations. This equip- 
ment consists of 4% to five and 3% to 
four-inch sections, a 2!4 to three-inch re- 




ducing shell, and an eight by 20-inch in- 
ner tube vulcanizer combined with a gas 
or gasoline heated steam generator of 
sufficient capacity to supply steam to 
both vulcanizers. 

This apparatus will accommodate all 
makes and sizes of casings and tubes, 
ranging in size from 2% to five inches 
inclusive. Each cavity has three separ- 
ate steam chambers for the purpose of 
supplying heat to the repaired part only. 
This arrangement eliminates the danger 
of overcuring any part of the tire. Be- 
sides concentrating the heat only to the 
repair part, this feature also saves steam. 

Manufactured by the Williams Foundry 
and Machine Company, Ash street, Ak- 
ron, O. Detailed information concerning 
this and other equipment supplied on re- 
quest. 



TUTHILL SPRINGS. 



Tuthill springs are designed to elimin- 
ate the possibility of breakage at the cen- 
tre when the vehicle on which they are 
mounted is carrying even extraordinary 
loads. The design does not include the 
conventional bolt hole through the cen- 
tre of the assembly, which arrangement 
not only makes for great strength, but 
increases elasticity. These springs are 
guaranteed against centre breakage, as 
well as against defects in material and 
in workmanship. The leaves are lubri- 
cated with graphite, which prevents 
squeaking and insures maximum resil- 
iency. They are as nearly non-crystalliz- 
ing as is possible, and have been sub- 
jected to exceedingly severe tests to de- 
termine this fact. The manufacturer has 
an interesting and valuable booklet, en- 



* SAFETY- FIRST *V 




Po<n>lrd 



Gum 
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nfood forwJor Against Gmtor BtmIu^c 



titled, "Tuthills Best Sellers," which is 
being sent free of charge to inquirers. 

Manufactured by the Tuthill Spring 
Company, 756 Polk street, Chicago, III. 
Prices upon request. 
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International Motor Trucks 



AT REDUCED PRICES 



WON MEDAL 

HONOR 

SAN FRANCISCO 
EXPOSITION 



A Better Truck at a Lower Price 



(Pric«i quoted h«r» mr» email f . o. b. Akron. Ohio) 




Model M A— 1000 ponndit capacity 

With 2" solid tires front and rear 
With 36" x 4" pneumatic tires 



air-cooled. 

- - $600 

. . 650 



Model M— 1000 pound* capacity, 

With 2" solid tires front and reai 
With 36" x 4" pneumatic tires 



water-cooled. 

$710 
760 





Model B — 1500 pound* capacity. 

With 2 1 -2" front and 3" rear solid tires $950 
With 36" x 5" pneumatic tires - - 1000 



Model F — 2OO0 pound* capacity. 

With 3 1-2" front and 4" rear solid tires $1500 
With pneumatic tires 4 1-2" front, 6* rear 1550 

(Prices on Model V are for chassis only) 



I 



NCREASED factory production made necessary by our large 1915 sales 
enables us to offer regular models'of INTERNATIONAL MOTOR TRUCKS 
at prices heretofore unheard of in the motor truck industry. 

Compare the trucks shown here with any trucks of equal capacity. Buy 
where you find the best VALUE. 

The basis of INTERNATIONAL MOTOR TRUCK success is SERVICE. 
We make it our business both BEFORE and AFTER a sale to see that our cus- 
tomers get full value for every dollar spent. 

Thirteen thousand users of INTERNATIONAL MOTOR TRUCKS 
testify that they are worth the old prices. At these new prices, the lowest ever 
made for trucks of equal quality and capacity, INTERNATIONAL MOTOR 
TRUCKS are far and away the best bargain in the motor truck market today. Write 
to the address below for full description of these trucks and complete information. 

International Harvester Company of America 

(Incorporated) _ . _ — . _ - „ « 

223 Harvester Building CHICAGO USA 



Agents Wanted in Unoccupied Territory. Write. 'Phone, or Wire 

Service Branches In 88 Principal Cities. 



(When Writing: «o Advertiser*, Please Mention MOTOR TRUCK.) 
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